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TITLE OF THE INVENTION 

CORN PRODUCTS AND METHODS FOR TKEIR PRODUCTION 
BACKGROUND OF THE INVENTX ON 

The present invention relates to a com seed, a 
corn plant, a corn oil, a com seed product, a corn 
variety, a corn hybrid and a method for producing a corn 
seed. The present invention also relates to the produc- 
tion of corn material characterized by reproducibly high 
levels of oleic acid in seed, which are (1) at least 6:' 
oleic acid of the total fatty acid composition by weighs 
for one seed, or (2) at least 55% mean oleic acid con- 
tent for a non-commercially acceptable genotype, or (3) 
at least 4 5% mean oleic acid content for a commercially 
acceptable genotype, as measured by gas-liquid 
chromatography (GLC) . 

Corn oil is composed of saturated and unsaturated 
fatty acids with carbon chain lengths ranging from 12 to 
24. Approximately 95% or more of the total oil content 
is composed of palmitic (15:0), stearic (18:0), oleic 
(13:1), and linoleic (18:2) acids, Jellum, J, Aaric. 
Food Cheir.. . 13 :365-70 (1970). 

During the past 25 years, inbred lines and hybrids 
of corn (Zea mavs L. ) have been documented that display 
oleic acid compositions varying over a broad range, see, 
for example, Weber & Alexander, J.Am. Oil Chem.Soc. 
51:512A (1974). Jellum, J. Heredity 57:243-44 (1965), 
has documented corn oleic acid values that varied 
between 22.9% and 45.5% among inbred lines and the 
progeny of reciprocal crosses thereof. Subsequent 
testing of a large number of corn introductions from 
around the world revealed oleic acid content for single 
jkefnels ranging from 13.7% to 64.3%. Jellum, J. Acrric. 
Food Chem. . supra . 
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More recently, six corn inbred lines characterized 
by different fatty acid contents were used in testing of 
mean parental, Fl, 72, and backcross levels of oleic 
acid, and a range of 15,1% to 50.3% was docuiaented. 
5 Widstrom & Jellum, Crop Sci , 15:44-46 (1975). Generally, 
Fl and F2 mean values were intermediate to either 
parental values. 

A wide range of oleic acid content has thus been 
documented- for corn, but no value greater than 64 • 3% has 
10 been found. This 64.3% value was obtained for one seed 
from a single SI ear from a variable Chilean corn 
population, see Jellum, J. Acric . Food Chem. , supra ("PI 
No. 303851" in Table III). In Table IV, Jellum also 
shows an Australian inbred line, designated "CI-73," 
15 which has an oleic acid content of 63.5%. Jd. Inquiry 
in Australia has indicated, however, that germplasm of 
CI-7B is no longer available to the public. 

As to the heritability for oleic acid content in 
corn, no consistent pattern has been documented in 

2 0 inbreds and in their reciprocal crosses by Jellum, 

Heredity > supra , who attributed the observed phenomenon 
to a "diversity of gene action for certain fatty acids," 
including oleic acid. Although reports have appeared 
from time to time favoring a "single gene" hypothesis 

25 for the control of corn oleic acid, see Widstrom & 
Jellum, supra, and Poneleit & Alexander, Science 
147:1585-86 (1965), more recent findings have indicated 
"a mode of inheritance . . . more complicated [than the 
single*gene hypothesis] ... due primarily to additive 

30 gene effects," Weber, Biochem. Genet. 21:1-10 (19S3) . 
In de la Roche et al.. Crop Sci. 11:856-59 (1971), it is 
suggested that oleic acid content in corn is under the 
control of genes at loci in addition to the In locus, 
where an oleic content-influencing gene is found. More 

3 5 recently, genes affecting oleic acid content have been 

localized, in various corn lines, to one or more of 
chromosomes 1, 4 and* 5; Widstrom & Jellum, Crop Sci. 
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24:1113-15 (1984); Shadley & Weber, Can. J. Genet. Cvtol. 
22:11-19 (1980) . 

Accordingly; the published literature on oleic acid 
content in corn indicates the presence of diverse genes, 
5 located on different chromosomes, that affect oleic acid 
content in a manner not clearly understood. This fact, 
combined with the virtual absence of information regard- 
ing the molecular biology of fatty acid profile in corn, 
has complicated the task of modifying the oleic acid 
10 level in corn and, in particular, has rendered the 
breeding endeavor of selecting for corn oleic ar' n- 
tent highly unpredictable a priori . Moreover, th .u nas 
been no basis to date for a reasonable expectation of 
success in obtaining mean oleic acid levels in excess of 
15 45% for commercially acceptable corn genotypes. 

Percentages and ratios given herein are by weight, 
and temperatures are in degrees Celsius unless otherwise 
indicated. The references cited within this application 
are herein incorporated by reference to the extent 
20 applicable. Where necessary to better exemplify the 
invention, percentages and ratios may be cross-combined. 

SU>g^-JRY OF THE IN\^NTION 

In general, the present invention relates to corn 
material having an oleic acid content exceeding the 
25 highest values previously reported, and to a corn oil 
having a percentage of oleic acid that is comparable to 
that of high oleic canola oil and high oleic sunflower 
oil . 

More specifically, the present invention relates to 
3 0 individual corn seeds which have an oleic acid content 
of at least 65% by weight relative to the total fatty 
. acid content of the seed (hereinafter expressed as 
percent by weight, or simply percent) . In the most 
preferred embodiment, the seed has an oleic acid content 
3 5 of greater than 80%. The invention further relates to 
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a corn plant which produces seeds having a mean oleic 
acid content of at least 55% by weight. Similarly, the 
invention relates to a commercially acceptable corn 
variety having a mean oleic acid content of kernel bulks 
5 of at least 45% by weight- 

Other features and advantages of the present inven- 
tion will become apparent from the following detailed 
• description. It should be understood, however, that the 
detailed description and the specific examples, while 

10 indicating preferred embodiments of the invention, are 
given by way of illustration only, since various changes 
and modifications within the spirit and scope of the 
invention will become apparent to those skilled in the 
art from this detailed description. Unless indicated 

15 otheirwise, respective contents of the documents cited 
are hereby incorporated by reference. 

DEPOSIT INFORMATION 
Inbred seeds of Zea mavs L. strain ?^ of LH35 x 
85-205-6 have been placed on deposit with In Vitro 
20 International, Inc., Linthicum, Maryland 21090 on July 
19, 1990, and have been assigned IVI No. 10254. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In order to provide an understanding of a number of 
terms used in the specification and claims herein, the 
25 following definitions are provided. 

" Selection " - Occurs when plants with desired 
phenotypes or genotypes are chosen for additional plant 
breeding procedures and breeding projects. 

" Intermatincr " - Is used synonymously with "sibbing" 
3 0 to denote the practice of planting seeds of selected 
plant phenotypes in individual rows, such that normal 
aermination, emergence and plant maturation occur, and 
(at the onset of .pollen-shed and silk extrusion) 
systematically crossing plants from each of these rows 



to plants from as many other rows as possible, thereby 
to maxinize the nuniber of crosses between unrelated 
individuals in the population. 

" Variety " - Refers to a group of plants within a 
species, such as Zea mays L. , which share certain 
constant characters that separate them from other 
possible varieties within that species. While possess- 
ing at least one distinctive trait, a variety can also 
be characterized by a substantial amount of variation 
between individuals within the variety, based primarily 
on the Mendelian segregation of traits among the progeny 
of succeeding generations. 

" Line " - A line as distinguished from "variety" and 
"cultivar" refers to a group of plants which are sub- 
stantially uniform in their traits except that there is 
relatively minor variation within the group and such 
variation can be characterized. The decreased variation 
within this group has generally (although not exclus- 
ively) resulted from several generations of self- 
pollination (selfing) . 

" True Breeding " - A line is considered "true breed- 
ing" for a particular trait if it is genetically 
homozygous for that trait to the extent that when the 
variety is self-pollinated, no significant amount of 
independent segregation of the trait among progeny is 
observed. 

" Significant Variation " - In this regard, signifi- 
cant variation can be adjudged, for example, relative to 
the variation in oleic value that is attributable to 
kernel position on an ear, i.e., a variation of between 
about 4% and 5%. See Jellum, Croo Sci. 7:593-95 (1967). 
Thus, high oleic corn material of the present invention 
is that characterized by a variation in single-kernel 
oleic values of about 5% or less is deemed to be 
true-breeding for the high oleic trait. As an alterna- 
tive definition of true breeding for oleic acid content, 
the variety when self -pollinated will provide progeny 



wherein 95% or more of the seeds of the progeny have an 
oleic acid content above the specified minimum. Thus/ 
an oleic acid content of "at least 65%" will for a true- 
breeding self-pollinated variety have more than about 
5 S5% of the progeny seeds of an oleic acid content of at 
least 65%. As another example, a corn variety according 
to the present invention is true-breeding for an oleic 
acid content of 65% (as opposed to "at least 65%") if, 
when the variety is self -pollinated, about 95% or more 

10 of the progeny corn seeds have an oleic acid content of 
about 65%, i.e., in about 95% or more of the progeny 
seeds, there is no significant variation from an oleic 
acid content of 65%. The relative importance of certain 
environmental factors (such as planting date, ear 

15 position, location and year) and of genetic factors in 
determining the fatty acid composition of corn oil has 
been reported by Jellum, Croo £ci. (1967), supra. The 
results (Table 2) of combined analysis showed that the 
oil of kernels from the tip of the ear contained less 

20 oleic acid and more linoleic acid than did oil from 
kernels of other positions of the ear. For the inbreds 
tested in Table 2, the oleic acid content varied by 0.6% 
to 4.3% as a result of kernel position. The highest 
oleic acid values generally were obtained from kernels 

25 located in the middle or base of the ear, and the lowest 
oleic acid values resulted from kernels located at the 
ear tip. 

" Oleic Acid Content " and "Oleic Value" - These 
terms, are used synonymously and interchangeably with 

3 0 relation to measurements of the proportion of oleic acid 
to total fatty acids present in corn oil which is 
extracted from single seeds (using the whole- or 
half -seed technique, as described below) or from bulked 
•seed. Since the oleic values set out in this description 

2 5 'are generally obtained from GLC analyses, the reported 
proportions of oleic acid are essentially by weight. 
When oleic acid content or oleic value are expressed as 



a percent or a percent fay weight, it is to be understood 
that such percentage is relative to the total fatty acid 
content of the seed(s). 

" Bulked Seed " - can be constituted, for example, 
from a plurality of seeds of a single cob (a "kernel 
bulk") , from the combined seed from all or a particular 
part of a genetically related family of plants, or from 
the seed of a plant introduction (defined below) . 

"Corn Oil" in the present context is a vegetable 
oil produced via a process comprising the extraction of 
oil from corn seed, preferably bulked seed constituted 
from seeds containing oil with a mean oleic acid content 
in the same general range, say, greater than 50%, In a 
preferred embodiment, corn oil of the present invention 
is obtained by a process entailing extraction of oil 
from a collection of seeds that differ in oleic acid 
content over a range of no more than about 5% by weight; 
such a collection is said to be a "sxibstantially homo- 
geneous assemblage" of seeds (defined below) . 

A " Commercially Acceptable Genotype " is used to 
refer to any genotype including genotypes of inbreds and 
hybrids which yield plants having agronomically accept- 
able traits (such as yield, moisture, . rate of dry-down, 
stalk lodging, vigor, root lodging, disease resistance, 
insect resistance and the like) such that (A) with 
respect to inbreds, these traits allow the economical 
use of this genotype in the production of hybrid seed, 
or (3) with respect to hybrids, the acceptable traits 
are present in the hybrid plants w^hen grown in a 
farmer's field, 

A " Plant Introduction " (P. I.) - is a sample of 
seeds of the same species (e.g., Zea mavs L.) that can 
be grown into plants having a common discernible (gross) 
morphology. Generally designated by country of origin, 
^a ?.l. often represents germplasm native and/or adapted 
to that * country, and hence may embody considerable 
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genetic variability. A P.I. can also represent the 
germplasB of an inbred line. 

" Koinoaeneous Assemblage " - The term is intended to 
refer to a group of seeds which are homogeneous (do not 
5 have significant variation) for a given characteristic. 
One example of a group of seeds would be 2,000 randomly- 
selected seeds from one acre of com. 

" Mean Oleic Acid Content " - Is the average of oleic 
acid values obtained for a designated genotype or family 
10 of genotypes. The oleic acid values are determined from 
bulked seed (defined above) of the genotype or from nine 
or more kernels equally representing the top, middle and 
base portions of the ear. 

A aeneral source for germplasa has been identified, 
15 in the form of a specific subgroup of corn varieties and 
lines comprised, respectively, of plants producing 
individual seeds that have an oleic value in the range 
of 4 5% to 59%, from which high oleic material can be 
generated predictably in accordance with the description 

2 0 herein. In particular, it has been discovered that corn 

varieties and lines can be produced using starting 
material chosen from the aforementioned subgroup and 
subjected to intermating and selection of the top 1-2 0% 
of oleic acid-producing plants, followed by cyclic 
25 self-pollination and selection of genotypes (lines) 
which have a mean oleic acid content of at least 55% by 
weight, e.g., 58% or 60% by weight, or more. Moreover, 
the high oleic characters developed thus can be readily 
introgressed (transferred) into other genetic 

3 0 backgrounds, for example, by backcrossing a high oleic 

inbred line of the present invention with a recurrent 
parent having one or more desired agronomic characteris- 
tics other than high oleic value. The product of 
•backcrossing to an elite recurrent parent, followed by 
3 5 ' f o.ur to eight selfing generations, is an inbred corn 
line which is agronomically desirable in addition to 
having a mean oleic acid percentage of at least 45%. 
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A high oleic oil produced in this manner would be 
expected to possess a sterol constituency typifying corn 
oils per se , see Itoh et al., J. Am. Oil Chem.Soc. 
50:122-25 (1973), particularly with regard to the 
5 2 4 -methyl -a"""^ sterols described by Itoh et al., Phvto- 
cheTn. 20:1353-56 (1981), at least one of which (24- 
inethyl-2 3-dihydrolophenol) is thought to be unique to 
corn oil. The high oleic oil of the present invention 
could be used as a raw material in making other oil 

10 products which, although sufficiently modified, so as not 
to be recognizable as "corn oil," would retain a high 
oleic acid content. Identification of individual oils 
in mixtures was achieved in an article by Abu-Hadeed^ 
J > Am. Oil Chein.Soc, 65:1922 (1988). Table 1 of this 

15 reference shows the differences for specific components 
between economically important vegetable oils. Table 2 
shows the threshold value of the characteristic 
component of corn oil to be 2.20 mg/g of ^-Sitosterol. 
Starting materials are known and readily available 

2 0 from the USDA Plant Introduction Station at Iowa State 

University (Ames, Iowa). P.I.'s from the Ames collec- 
tion, which emi:ody varieties or lines that are exemplary 
sources of germplasm to use in the present invention, 
are listed in Table 1 herein. The varieties and lines 
25 represented by such accessions after selfing produce 
bulked seed from individual ears that, while possibly 
displaying a variable overall oleic acid content, 
comprise a significant percentage of individual seeds 
having oleic values that are about 45% or greater, but 

3 0 typically less than about 55%. However, there were wide 

variations in oleic acid content between individual ears 
obtained by selfing the indicated lines. For example, 
PI 303851 (Chile) produced seeds having an oleic acid 
content of from 32.93% to 48.49%. The oleic acid 
3 5 content of kernels of selected ears is shown in Table 1. 
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Table 1. EXEMPLARY SOURCES OF GERHPLASM 
Single Seed Oil Samples of 
Plant Introductions (SO ears) 



(Ames Collection) 
P.I. No. origin Oleic Acid (^) 





162573 


Argentina 


42.04, 


44.58, 
52.75, 


40.86, 
39.18 




186218 


II 


45.16, 


44.03, 
47.27, 


46.29, 
45.88 


10 


180163 


Austria 


40.54, 


40.81, 
42.74, 


49. 04, 
43. 09 




303851 


Chile 


48 .49, 


45.52, 
32.93, 


44.77, 
40.53 




2913S1 


China 


49 .50, 


43.53, 
43.18, 


47.32, 
44.78 




303878 


Japan 


43 . 62 , 


47.09, 
41.66, 


42.49, 
48. 32 




303889 


Japan 


39.78, 


44.23, 
40.36, 


49,26, 
42.72 


20 


1S1S39 


Lebanon 


48 .25, 


53.63, 

fi 1 1 -. 
ox. X ^ , 


49.49, 

57 1 5 




209135 


Puerto Rico 


51.55, 


32.79, 
42.88, 


40.08, 
37.33 


25 


22S1B2 


Russia 


50.40, 


46.95, 
45.47, 


43. 89, 
47. 02 




236995 


Siberia 


44 .58 , 


32.53, 
30.44, 


42.25, 
43.86 




130230 


United Kingdom 


46. 60, 


40.17, 
44 . 00, 


33.46, 
46.41 
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Table 1. EXEMPLARY SOURCES OF GERMPLASM 

(Cont'd) 





P.I. No. 


Orii 






Oleic Acid (%) 


5 


213162 


USA 


(Arizona) 


36. 


,82, 


35. 02, 
43 . 19, 


44.33, 
42 . 53 




213701 


USA 


(Iowa) 


46. 


.51, 


38.97, 
40.46, 


45.35, 
38 . 62 




217406 


USA 


(Iowa) 


48. 


72, 


37.14, 
42.48, 


35.61, 
41.88 


10 


217409 


USA 


(lova) 


50. 


78, 


37.01, 
40. 16, 


35.94, 
40. 15 




218141 


USA 


(New Mex. ) 


46. 


53, 


44.02, 
3 5. 05 , 


39.97, 
37.92 


15 


21S142 


USA 


(New Mex. ) 


42 . 


65, 


46.45, 
49.84, 


40.33 , 
34.53 




213795 


USA 


(N. Dak.) 


40. 


27, 


43. 19, 
41.86, 


41.41, 
39.86 




245130 


USA 


(Rd. Island) 


41. 


68, 


44.89, 
40.54 , 


43.53, 
40.28 


20 


317630 


USA 


(S. Dakota) 


43 . 


20, 


44.27, 
44 . 01, 


40.50, 
44 .89 



Other sources for publicly-available corn germplasn 
include the U.S. Department of Agriculture's National 
Seed Storage Laboratory (Colorado State University, Fort 

25 Collins, Colorado) and Centro Internacional de Mejora- 
niento de Maiz y Trigo (International Center of Com and 
Wheat Iniprovement) , Londres 40, Apertado Postal 6-641, 
06600 Mexico, D.F., Mexico. 

In accordance with the present invention, bulk seed 

3 0 of a suitable starting variety or line is screened to 
identify those seeds having an oleic acid content of at 
least about 45%. The screening can be effected, for 
exasiple, by a half-seed technique, in which the seed 
scutulua is excised and the oil extracted is assayed by 

35 GLC, see Jellun & Worthington, Crop Sci. 6:251-53 



(1966), or by similarly analyzing oil extracted from a 
whole seed. The latter approach does not save the 
embryo for germination. The screening can be performed 
before an initial selfing step or, if a greater degree 
5 of segregation is desired, after a self-pollination of 
plants grown from the bulk seed. 

The embryos from seeds thus identified as having an 
oleic value of about 45% or more can then be germinated 
in the conventional manner, grown out to maturity, and 

10 self-pollinated to increase supply of the selected germ- 
plasm. At this stage and others of the method described 
herein, the growing conditions are preferably such that 
heat and moisture stress are avoided. Seeds from selfed 
plants are then grown out and crossed with individuals 

15 of the same selfed population ("sib pollination") in 
such a way as to maximize the combinations of pollina- 
tions within the population. 

The offspring of the sib pollination are again 
screened for high oleic value, and a percentage of 

20 progeny representing an upper range of oleic acid 
content, preferably the upper 10%, are selected. The 
upper range employed for selection is chosen to balance 
the rapidity with which oleic acid content is raised in 
a population versus the quantitative level of oleic 

2 5 value ultimately attained for that population. Lower 

selection pressure will maintain a higher level of 
genetic variability within the population. A further 
cycle of sib pollination and selection is then carried 
out, using plants grown from seed representing the 

3 0 selected upper range. Generally, within two to four 

such cycles of recurrent selection one can proceed from 
starting material, chosen from the subgroup defined 
above, to a corn variety that is characterized by mean 
oleic values for kernel bulks that are 55% or greater, 
35 , for example, in the range from about 60% to 75%. 

Between two to four additional cycles of self- 
pollination and selection will typically be needed to 
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reach a state of relative homogeneity, at least with 
respect to high oleic value, that is indicative of a 
true-breeding variety or line. In any event, single- 
kernel oleic values in excess of 65%, preferably around 
5 70% to 85%, can be achieved in association with such 
inbreeding of high oleic varietal material within the 
present invention. 

The fatty acid composition of com seeds developed 
in the breeding program can be determined by GLC in 

10 accordance with the procedures described in Jellum and 
Worthington, supra . GLC analysis can be conducted on a 
five- (or more) kernel bulk sample and on a one-half 
kernel sample, which allows the planting of the remain- 
ing half-seed for further breeding. 

15 Elite high oleic acid corn lines (oleic acid lines 

and oleic lines are used interchangeably herein) can be 
developed by crossing the high oleic line (derived from 
a high oleic acid P.I. population) with an agronomically 
elite line for a given maturity region. For example, 

2 0 LH85 is an elite corn inbred line which has an oleic 

acid content ranging from 26.1% to 35.9%. 85-205-6 is 
a high oleic acid line developed by the procedures of 
this invention. 3y crossing LH85 with 85-205-6, 
followed with two to four generations of selfing and 

25 selection of high oleic lines with agronomically 
desirable traits, the lines resulting from this breeding 
effort exhibit high oleic acid content along with 
acceptable agronomic traits such as plant vigor, good 
stalks and roots, disease resistance, and the like. 

30 Crossing high oleic lines with a .number of elite lines 
and selfing and selecting from these crosses can produce 
numerous new high oleic acid corn l.nes. These lines 
can be adapted to any maturity region desired by select- 
ing the appropriate maturity level in the elite corn 

3 5 parent and selecting for the desired maturity in 

subsequent selfing generations. The high oleic acid 
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lines developed by the present invention can be used as 
one or more parents in corn hybrids. 

Also, one or more backcrosses to the elite recur- 
rent parent can be accomplished to incorporate a higher 
percentage of the elite germplasm characteristics while 
retaining the high oleic trait. For example, the cross 
PA91 X 85-205-21 was backcrossed to PA91 (designated as 
PA91^35-205-21) , which was then selfed, and selections 
made for high oleic lines. PA91 is an elite 128-day 
maturity corn inbred line developed at Pennsylvania 
State university. 85-205-21 is a high oleic acid line 
developed by the procedures described herein. The five 
kernel' bulk GLC assay of ear 19 of this backcross had an 
oleic acid content of 56.4%. The half-kernel GLC assay 
of kernel 31 from ear 19 had a 72.4% oleic acid level. 
The remaining half-kernel 31 from ear 19 is planted and 
used in further breeding procedures, such as (1) further 
selfing and selection, (2) making additional backcrosses 
to the PA91 recurrent parent to incorporate more of the 
PA91 elite background, (3) crossing with other elite 
lines to incorporate desired traits while maintaining 
the high oleic acid trait, and (4) conducting other 
conventional breeding procedures to develop commercially 
viable corn inbreds and hybrids. 

As mentioned above, an inbred line that is true- 
breeding for a high oleic acid phenotype according to 
the present invention is advantageously employed in a 
backcrossing program to introgress the high oleic trait 
into other, more agronomically desirable lines. For 
example, a true-breeding inbred line of the present 
invention can be the donor parent for backcrossing to a 
waxy corn line, to thereby produce a high oleic waxy 
hybrid or line. In this regard, a "hybrid" would be an 
offspring obtained by crossing parent plants of 
3 5 different lineage. 

As disclosed, for example, by Coe et al., in Corn 
pnri corn Improvement (3d ed. ) , Sprague, G.F. and Dudley, 



30 



-15- 

J.W., Eds., p. 142-143 (American Society of Agronomy, 
Madison, Wis., IrEE]- (hsrr i^nafter "Coe et al. (1988)"), 
the waxy type cf Vemel is so unique and its expression 
so unconfoundef z.'bz the vaxy trait is conventionally 
used as a universal narker. The vaxy endosperm chips 
away evenly vher. cur with a blade, leaving a smooth, 
opague surface, while normal endosperm breaks unevenly 
and leaves an irregular, translucent surface. In 
addition, the starch in the outer surface of a non-waxy 
endosperm stains blue, turning quickly to black, with 
an iodine (I.) -pcrassium iodide (KI) solution, while that 
of material hcn-ryrcus for the waxy allele ( vxl ) stains 
reddish bro-.^-n, ru.rr.ir:g soon to dark brown. 

The uniruer.ess cf the waxy trait allows for the 
ready backcrossing to a recurrent waxy parent of progeny 
that are (high rleic x waxy) hybrids, according to the 
present inver.-ior., against a donor waxy f wxl/vxl ) 
parent. That is, progress an be readily monitored for 
a backcrossing generation whereby the germplasm contrib- 
ution of the high oleic donor, save for the expression 
of a mean oleic value of 45% or greater, is virtually 
eliminated. 

Introgressior. of a high oleic phenotype as des- 
cribed above car. also be accomplished with regard tr 
genetic backgrouj^ids characterized by traits other than 
waxy. Illustra-ive cf traits that could be combined 
with a high cleic phenot^'pe, pursuant to the present 
invention, are zhzse listed in Table 2. 
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TA3LE 2. EXEMPLARY CORN TRAITS TO COMBINE 
WITH HIGH OLEIC ACID PHENOTYPE 



nersrrainant* Description 
Endosperm Hutants 

ael* " amy lose extender" : amylose fraction 

of starch increased to 50% (glassy, 
tarnished endosperm) ; ael gene plus 
modifiers provides a range in amyl- 
ose from about 50% to 80%, but the 
amylose content can be stabilized at 
intermediate levels; Vineyard & 
Bear, Com Genet. Coop. Newsltr. 
26:5 (1952) 

□2* •'opaque-2 endosperm": reduced zein 

and increased lysine in endosperm 
(soft, chalky, non- transparent 
kernels; little, hard, vitreous or 
horny endosperm) ; Nelson et al . , 
Science 150:1469-70 (1965) 



2 0 Resistance to Common Leaf Rust 
rpuccinia sorahi) : 

RdI Mains, J. Hered . 17:313-25 (1926); 

.. ■ J. Aaric. Res. 43:419-30 (1930) 

Rp3* Wilkinson & Hooker, Phvtopathol . 53: 

25 ■ 605-08 (1968) 

Rp4= Wilkinson & Hooker, loc. cit. (196S) 

Rp5^ Saxena & Hooker, Proc. Nat ' 1 Acad. 

Sci. USA 61:1300-05 (1968) 



Rppgs resistance to southern leaf rust 

C Puccinia polvsora Underv.); 

Ullstrup, Phvtopathol. 55:425-28 
(1965) 



Resistance to Northern Leaf Soot 
f Ccchliobolus carbonum Nelson) ; 

Hml confers full resistance, although 

some alleles are intermediate; 
Nelson & Ullstrup, J. Hered. 55: 
194-99 (1964), Hamid et al., 
Phvtopathol. 72:1169-73 (1982) 



TABLE 2. EXEMPLARY CORN TRAITS TO COMBINE WIT.i 
HIGH OLEIC ACID PHENOTYPE (Cont'd) 



Detgrminant* Description 

Hin2 confers resistance, in the presence 

of homozygous recessive hml , that is 
lower initially but becomes prog- 
ressively stronger as the plant 
develops. Nelson & Ullstrup, 
Heredity 55:194-99 (1964), Hamid et 
PhvtoDathol> 752;1169>73 (1982) 

Resistance to Southern com Leaf Blight 
fBiPolaris mavdis) rNisik.) Shoem aker frace 0): 

rhml' Smith & Hooker, Crop Sci. 13:330-31 

(1973) 

Resistance to Northern Leaf Blight 
(Helminthosporium turcicum Pass,); 

Ktl* Hooker, Crop Sci> 3:381-83 (1963) 

Ht2' Hooker, loc. cit, 17:132-35 (1977) 

Ht3* Hooker, Corn Genet. Coop. Nevsltr. 

55:87-88 (1981) 

Bxl resistance to H, turcicum (reduces 

levels of iL. turcicum infection in 
genotypes htl/htl Bxl/Bxl and Htl/ 
Ktl/Bxi/Bxl, relative to bxl/bxl 
counterparts) ; Couture et al. , Phvs. 
Plant Pathol, 1:515-21 (1971) 

Aphid> Corn. Mosaic. Viru s I. Eradicane^ 
Herbicide, Drought. Heat & Al^Iminum Tolerance 

aphl resistance to com leaf aphid ( Rho- 

palosiphum maidis Fitch. ) ; Change & 
Brevbaker, Corn Genet . Coop« Nevs- 
ltr. 50:31-32 (1976) 

Mvl resistance to com mosaic virus I; 

Brewbaker, in Proc. 29 th Ann. Corn 
& Sorghum Res. Conf, 118-33 (1974) 

thcl tolerance to Eradicane* (S-ethyl- 

dipropylthiocarbamate plus R25788 
safener) ; Pfund & Crum, Agronomy 
Abstr. , p. 66 (1977) 
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TABLE 2. EXEMPLARY CORN TRAITS TO COMBINE WITH 
HIGH OLEIC ACID PHENOTYPS (Cont'a) 

n^tP.rrninant* ppscription 

Itel Miranda, rnr-n Genet, rnop. Nevsltr. 

55:18-19 (1981) (also conditions 
frost resistance) 

Lte2 Miranda, loc^ fiit^ 56:28-30 (1982) 

r onrfitiop'^ nollen r omnetition rjisfavofim 
f prtiiiza^-inn of si.i Tfs vith safflp cTPnotype by 
noil en of another rG ai-5 pollpn ontcoinperes 
rrPi pollpn for Ga3 -5 silks^ 7 Tnaintaii?s 
ic;oiation of stra ins from outcrossing 

2al-S^ D- Schwartz, P^nc. Nat. Acad. Sci. 

USA 36:719-724 (1950) 
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Schwartz, roi-n Gene • ^ ■ cooo. Newsltr. 
25:30 (1951) 



* Desionation of determinations conforms to usage in 
linklSe map of Coe et al. (1988) . A superscript "s" 
20 indicates Ivailability from the Com Genetic Stock 

center, Department of Agronomy, University of 
Illinois (Urbana) . 



In addition, various approaches to imparting male 
sterility in corn can be used to produce male-sterile, 

25 high oleic acid material within the present invention, 
which material can be employed in turn to produce 
hybrids which also display a high oleic acid phenotype 
according to the present invention. An inbred line 
possessing such a high oleic acid phenotype can thus be 

30 advantageously employed in a backcrossing program as a 
recurrent parent to cytoplasmic-genetic, male-sterile 
donors containing both nuclear and cytoplasmic factors 
imparting male sterility (A lines) , to donors containing 
nuclear but not cytoplasmic factors imparting male 

35 sterility (B lines), and to donors containing nuclear 
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and cytoplasmic factors that restore fertility to 
male-sterile material (R lines), as described, for 
example, by Coe et al* (1988), at pages 195-98 and pages 
206-09, and Poehlman, "Breeding Field Crops" (2d ed.)/ 
5 AVI Publishing Co. (1979), at pages 292-95. Sources for 
cytoplasmic male-sterility (cms) and fertility restora- 
tion (Rf) factors include Holden's Foundation Seeds, 
Inc., P.O. Box 839, Williamsburg, Iowa 52361 (cms-S and 
cms-C) ; Illinois Foundation Seeds, Inc., P.O. Box 722, 
10 Champaign, Illinois 61820 (cms-S and cms-C) ; and Agron- 
omy Department, University of Illinois, Urbana, Illinois 
(cms-T, cms-S, cms-C and various Rf determinations). 

EXAMPLES 

The following examples are provided to further 
15 illustrate the present invention and are not intended to 
limit the invention beyond the limitations set forth in 
the appended claims. 

EXAMPLE 1 
Determination of Fattv Acid Content 

2 0 The fatty acid composition of corn seeds developed 

in the breeding program was determined by GLC in accord- 
ance vith the procedures described below. 

The oil was obtained by using a corn oil extraction 
protocol having the following steps: 

25 1. A sample of corn was removed from the ear and 

was then catalogued according to row nuaiber and 
pedigree. 

2. The sample was crushed with a pestle in a 
mortar. Ether was added and the sample was crushed 

3 0 further for ten seconds. 

3 . This solution was then drawn up through non- 
absorbing cotton into a pipette. The clean solution was 
then put into a test tube. 
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4 . Three drops of tetramethylammonium hydroxide or 
sodium methoxide were added to the solution in the test 
tube and allowed to react for five minutes. 

5. After five minutes, distilled water was added to 
5 the solution to raise the liquid level in the test tiibe. 

Since oil is lighter than water, the oil was easily 
siphoned off the top layer. 

6. The oil drawn off was placed in 2 ml vials. 
Ether was added to raise the level to three- fourths 

10 full. 

7. The vial was then capped and thus ready to be 
processed through the gas liquid chromatograph. 

For the analyses of one-half seed samples, indivi- 
dual seeds were cut in half with a razor blade. The 

15 halves containing the scutella were then placed in a 
mcrtar with a small amount of ether, approximately 1 to 
1.5 ml. The pieces were crushed and stirred for approxi- 
mately 10 seconds with a pestle, and the solution drawn 
up through non-absorbent cotton and placed in a test 

20 tube. A 0.5 ml sample of the ether extractant was then 
treated in the manner described above. The fatty acid 
analysis of one half-seed allowed planting of the 
remaining half-kernel in a breeding nursery and conduct- 
ing of additional research and development with this 

25 genotype. 

The GLC analyses were accomplished using a 589GA 
Hewlett-Packard gas liquid chromatograph equipped with 
a flame ionization detector and a Hewlett-Packard 3396A 
integrator. The column used was a Supelco 233 0 fused 

3 0 silica capillary column (having a film thickness of 0.2 
micron and column dimensions of 15 m. x 0.25 mm.). The 
operating conditions for the GLC analysis included an 
injector temperature of 250 degrees Celsius and a detec- 
tor temperature of 300 degrees Celsius. Column flow was 

3 5 2.0 ml/min. of helium. Each chromatographic run was 
temperature-programmed to begin at 170 degrees Celsius 



and remain at that temperature for 1.0 xnin. The tempera- 
ture was then increased to 180 degrees Celsius at a rate 
of 1 or 2 degrees Celsius/min. After this period of 
time, the chromatograph was completed and the coluiiji 
prepared for the next run. 

EXAMPLE 2 

Development of High Oleic Acid 
Corn Lines 85-205-6 and 85-205-21 
;from Plant Introduction Genaplasm 

In an exemplary embodiment of the present inven- 
tion, seed from P.I.*s representing corn material within 
the above-defined subgroup of suitable starting mater- 
ials was obtained from the USDA Plant Introduction 
Station at Iowa State University and, after a grow-out 
and selfing step, seeds from ears of the selfed P.I.'s 
were screened for low linoleic acid content via GLC. 
Prior to 1982, at least two cycles of recurrent selec- 
tion for low linoleic acid level had occurred. P.I.'s 
were the progenitors of the recurrent selection 
population. 

Sibbing in 1982 was conducted by mixing pollen of 
five ro eight plants from the first seven rows and 
pollinating plants in the second eight rows, and vice 
versa, on several days. Eighty sibbed ears were 
harvested from this block and analyzed for oil composi- 
tion, with results as shown in Table 3. 
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TABLE 3. OLEIC ACID VALUES OF 80 SO 
SIBBED EARS HARVESTED IN 1982 



10 



15 



20 



25 



30 



35 







Oleic 










Oleic 


Ear 




Acid 


Ear 




AC iu. 


Ear 


Acid 


-1 




49.77 


— O "7 


- 




-53 


49.32 


•2 




4 / . 20 


o a 
— zo 






-54 


50.58 


-3 




44.29 


— 






-55 


36.93 


-4 




45.13 


— J U 






-56 


40.81 


-5 




48 .58 


— J 1 






-57 


44. 13 


-6 




46.41 


— J ^ 




SO 03 


-58 


47.75 


-7 




49 . 16 


— 3 3 




4 O • OH 


-59 


47.21 


-8 




48.93 


-34 




Q 1 


-60 


31. 86 


-9 




43.06 


— 35 




c; n no 
o u • 


-61 


50. 99 


-10 




53 - 15 


-3 6 




A Q A 1 


-62 


48 . 67 


-11 




52 . 67 


— J / 






-63 


52.19 


-12 




52.34 


— J S 






-64 


46.57 


-13 




47. 05 


-3 9 




A Q 1 ^ 


-65 


52.37 


-14 




48.37 


— 4 0 




c: O n7 


*66 


47 • 75 


-15 




41. 06 


-41 




/* 7 7 Q 


-67 


50. 91 


-16 




48 - 97 


-42 






-68 


50. 01 


-17 




51.53 


— 4 3 




A A A 7 
4 4 . 4 


-69 


49. 03 


-IS 




48-91 


-44 




A ^ 7 Q 


-70 


43 . 08 


-19 




53.16 


— 4 D 




>< Q AO 
4 y . 4 ^ 


-7 1 


55.38 


-20 




50.80 


-46 




42.73 


-72 


46.76 


-21 




54.01 


-47 




45.70 


-73 


49.86 


-22 




/I. S 7 
4 J . O / 


— 4 8 




50. 44 


-74 


50.24 


-23 




45.54 


-49 




43.85 


-75 


47.63 


-24 






— n n 




43.36 


-76 


45.38 






43.94 


-51 




58.98 


-77 


46.51 


-26 




24.02 


-52 




52.01 


-78 


42.38 










-79 
-80 


52.36 
40.73 


** 


Seed 


harvested 


from 


this 


ear was 








used 


for plant 


ing row 9 


in 1983. 
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Ten SO ears from the 1982 sibbed ears of 80 were 
grown in 1983 for selfing in one block and in another- 
block for the next cycle of sibbing. One sibbing block 
of 15 rows was designated as 82-805. A group" of 24 
selfed ears was analyzed for fatty acid conposition with 
the results shown in Table 4 . 
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TABLE 


4. OLEIC ACID 


VALUES OF 24 








^ Tape wiK* 










Oleic 




Oleic 




Row No. 


Acid 


Row No. 


Acid 


5 


83-221-1 


53.45 


-13 


61.19 




-2 


65.08 


-14 


54.25 




-3 


58.65 


-15 


56.62 




-4 


55.79 


-16 


48.28 




-5 


56.27 


83-221-17 


55.11 


10 


-6 


52.01 


-18 


57.88 




-7 


47.81 


-19 


54.67 




-8 


51.00 


-20 


58.45 




83-221-9 ** 


71.13 


-21 


56.72 




-10 


60. 07 


-22 


51.05 


15 


-11 


58.42 


-23 


55.06 




-12 


55.85 


-24 


57.66 



** Seed harves-^ed from this row was 

used for r ting row 205 in 1985. 



20 One ear, S3-221-9; was planted in a four-row nursery 
block (S5-205) and selfed in 1985. The nursery notes 
recorded the plot as having "good plants," which were 
five to six feet tall. At harvest, the ears were 
described as "mediuxa small" and "segregating" (as to 

25 color, etc.)- -i^s seed room, five ears were dis- 

carded and 32 ears were shelled and individually pack- 
aged. One ear was identified as 85-205-6, and a second 
as 85-205-21. GLC assays on 8-10 kernel bulks showed 
85-205-21 had an oleic acid percentage from 73.2% to 

30 75.8%, while 85-205-6 had 69.7% mean oleic acid content. 
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EXAMPLE 3 



Development of High Oleic Acid 
Corn Genotypes From 85-205-21 



Seeds from genotype 85-205-21 were grown out and 
5 the resulting plants were self-pollinated. Single ker- 
nels from an S2 ear (10760109-1) analyzed via GLC 
resulted in oleic acid contents ranging from 67.7% to 
73.1%. Selection 10760109-1 was selfed, and GLC assays 
of half-kernels from S3 ears resulted in oleic values 

10 from 66.1% to 76.1%. 

Kernel 4 of S3 ear 10833030-11 was selected for 
planting in the summer nursery at Breckenridge, Minne- 
sota during 1988. This plant was self-pollinated. 
Half-seed assays from the selfed ear with the highest 
15 oleic values revealed a level of homogeneity, in terms 
of oleic value for that ear (five kernels assayed: 
77.3%, 76.8%, 78.1%, 80. S%, 80.3%). Half-seed assays of 
ether S4 ear seeds obtained from selfing other selected 
S3 genotypes yielded the highest oleic value (82.1%) 
20 overall, with a lowest value on the same ear of 70.8%. 
No ear provided an oil from bulked seed that was less 
than 64.1% in oleic value. Further selfing results in 
lines which are true-breeding for a mean oleic acid 
content in excess of 65%. 
25 With the high oleic acid corn material of the 

present invention, corn oil can be produced having a 
higher percentage of oleic acid than any achieved here- 
tofore, one comparable to commercially-available 
rapeseed (canola) oil and higher than most sunflower 
oils. This elevated oleic value is advantageous, both 
from the standpoint of increased oxidative stability for 
the oil and the health benefits associated with dietary 
substitution of monounsaturated for polyunsaturated 
fatty acids. 
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EXAMPLE 4 



Development of Commercially 
Acceptable, High Oleic Corn Genotypes 

In the 1987 summer nursery at Breckenridge, the 
fatty acid corn material 85-205-6 was grown. The inbred 
line LH85, in row 8701013923, was used as the female 
parent in a cross with plant number 4 of 85-205-6 in row 
8701013832. Single kernels of LH85 have oleic acid 
contents of 26,1% to 35.9%. LH85 is a proprietary line 
available under license from Holden's Foundation Seeds, 
Inc., and developed from selfing directly out of Pioneer 
Hi-3red International's 3978 hybrid. The pollen parent 
(85-205-6) was a plant grown from seed which showed a 
69.7% mean oleic acid content when a bulk of 10 kernels 
was previously assayed (see Example 2) . 

In the 1987 fall greenhouse at Breckenridge, the Fl 
plants from the above-stated cross were grown in row 
10710121 and selfed. An assay of approximately five 
kernels from the third plant showed a mean oleic acid 
content of 46.7%. 

In the 1988 summer nursery, the seed from the 1987 
fall greenhouse was planted. Resulting plants were 
selfed. When harvested, all ears were placed in a bag. 
Half -kernel GLC assays of the 14 th kernel from the 
seventh ear revealed an oleic acid content of 75.3%. In 
the 198 9 spring greenhouse, the one-half kernel was 
germinated, transplanted, and labelled as the first 
plant in row 10821193. This plant was selfed. No 
assays were performed on seeds from this plant. 

In the 198 9 summer nursery at Breckenridge, seed of 
the selfed plant (10821193) was grown in rows 10901914 
and 10901915. All plants were selfed. Ears were 
harvested and placed into a bag labelled 10901914. 
Assays of five kernel bulks were performed on seeds from 
ears 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 and 
15. One-half kernel assays were then conducted on 
single kernels from all ears except for ears 8, 11 and 
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12. With the exception of one seed in ear 14, ail oleic 
acid contents were at least 70.9%. The lower oleic acid 
content of the seed froia ear 13 was most likely acci- 
dental out crosses to plants having lower oleic acid 
genotypes- Results of the GLC assays are shown in 
Tables 5 and 6. 



TABLE 5. OLEIC ACID VALUES BY EAR 



Single Kernels 





Ear 


5 Kernel Bulk 


Hiah 


Low 


Mean 


10 


1 


75.8 


81.3 


72.8 


76.8 




2 


7 6.7 


76. 6 


75 . 6 


76.2 




3 


75.2 


79.5 


74 . 5 


77.4 




4 


75.7 


77.3 


74 . 6 


75. 6 




5 


77. 0 


79. 0 


70.9 


76.6 


15 


6 


75 . 0 


79. 1 


76,2 


77.2 




7 


76.8 


80.8 


74.8 


78.2 




3 


74 . 5 










9 


75.1 


77. 0 


72.3 


75.8 




10 


76.1 


78. 0 


75.6 


76.8 


20 


11 


73.9 










12 


73.5 










13 


69.7 


74.4 


60.0 


71.3 




14 


77.5 


81. 1 


73 . 6 


79.6 




T =; 


77 . 2 


77 . 5 


73.3 


7 6.4 
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TABLE 6. 


OLEIC ACJD 


VALUES 


BY KERNEL 






Ear- 


Oleic 


Ear. 


Oleic 








Kernel* 


Acid 


Kernel* 


Acid 


Kernel* 


Acid 




1, 1 


77 . 1 


5 . 1 


■7 "7 "7 

77 • 7 


XX • ± 


7 =^ fi 


5 


1.2 


77 . 1 


6 • 2 


"7 O 1 

78.1 


Xx • ^ 


7 A n 




1 . 3 


77 . 2 


5 . 3 


"7 O "7 

78.3 


11 

XX • J 


7 fi 5 
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o . 4 


■7 Q n 
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XX « H 


7 fi 7 
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b « D 


/ 0 • J 


XX • 3 


77 3 




1 • 6 


72 . 8 


6 . 6 


■7 T "7 

71 • 7 






10 


1.7 


76 • 0 


5 . 7 


"7 C 1 

7 6 • 1 


X4 • X 


fio n 




1.8 


76.7 


6 • 8 


77 • 0 


1 A 0 


7 1 A 
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77 . 4 
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X** • J 






1 .10 


81.3 


0 • 10 


"7 n Q 
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7 n ^ 




1. 11 


75 • 0 
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"7 K >l 

/ D • 4 


Xn • ^ 


7 T Q 


15 


1 . 12 
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6 • 12 


•7 


1 A fi 
X4 . 0 


71 R 




1 . 13 


75 . 5 


6 • lo 


/ / • D 


1 A 7 
Xn • / 


71 1 

/ X • X 




1. 14 


77 . 3 


6 • 14 


"7*7 n 


T A R 

Xn • 0 


7 n R 




1 . 15 


77 . 1 


6 . Id 


77 • 5 


1 /• Q 

x4 . y 


7 1 A 
/ X • 4 












1 in 
x4 • J.U 


/J.J 


20 


2 . 1 


75.7 


7 . 1 


*7 "7 n 


1 A 11 
X^ . XX 


71 fi 
/ X . 0 




2 • 2 


7 6-6 


7 • 2 


"7 Q 1 

7 9.1 


1 * 10 

x^ . xz 


7 1 fi 




2 . 3 


75.6 


7 . 3 
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1 A 1 A 
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1 A 15^ 
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1 A 1 fi 
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3 . 1 


7 6.8 


O . 1 
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3 . 2 


78.3 


8 . 2 
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XO . X 


7 P fi 
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J . D 


77.9 


Q C 
O * O 




1ft ft 
Xw . D 






3 . 7 


7 4.5 


8.7 


■7 c 








3 . 3 


79.5 


ft o 

8 . B 


•7 Q rr 


1 fi 1 
X 0 . X 


7 7 1 




3 . 9 


75.1 


ft n 

S . 9 


•7 "y "7 


1 fi ^ 
X 0 • ^ 


7 fi Q 


35 


3.10 


77.5 


5 . 10 


•7 D 


1 fi 7 
X 0 . ^ 


77 n 




3 . 11 


73.2 


O • 11 




1 fi 4 
X 0 « H 


77 fi 




3 . 12 


7o . 9 


Q TO 


"7 ;^ ^ 


1 fi =i 

Xu . ^ 


71 1 




3 • 13 


•7 0 1 

79.1 


D 1*3 
O • X J 










3 . 14 


7 8.1 




"7 R 1 
/ 0 . X 






40 


3 , 15 


76.0 


8.15 


79.9 








4 . 1 


/ 5 . 6 


1 U • X 




. 


— 




4 . 2 


■7 ji n 

74.9 


in o 
xU • ^ 










4 . 3 


77.3 


in T 
xU • J 


"7 •? 








4 • 4 


74.6 


in 

10.4 


"7 ^ il 






4o 


4 . D 


7 4 . o 


in ^ 

X u • D 









* 1.1 = 

1.2 = 



ear 1, kernel 1 

ear 1, kernel 2, etc. 



By following the above procedure and using the 
following elite corn varieties in place of LK85, high 
oleic corn lines are obtained having mean oleic acid 
contents greater than 45%. 

Oleic Acid % 

HcCurdy's 74-41 (HC 74-41) 
B73 
Mol7 
M50-1 
PA91 

Jacques 17 (J17) 
McCurdy's 731 {MC731) 
McCurdy's 75-103 (HC75-103) 
McCurdy's 851 (MC851) 

By following the above procedure and using any 
coirunsrcially acceptable elite corn lines, high oleic 
corn lines are obtained having a mean oleic acid content 
greater than 4 5%. 

EXAMPLES 5-11 

Development of High Oleic 
Corn Lines in a Backcross Method 

In another erbodiment of the present invention, one 
or s:ore backcrosses to the elite recurrent parent are 
made to incorporate a higher percentage of the elite 
gennplasm characteristics, while retaining the high 
oleic acid trait. 

Backcrosses have been made between high oleic acid 
selections and elite recurrent parents, including B73, 
Mol7, PA91, J17, M50-1, HC74-41, MC75-103 , MC851 and 
HC731. GLC analysis of approximately 2,936 selfed 
backcross half-kernels has resulted in about 40 kernels 
which are backcrossed to the recurrent parent. Examples 
of appropriate high oleic acid selections are indicated 
with a superscript "1" in the following tables. 



31. 


8 




34. 


2 


22. 


0 




39. 


8 


19. 


2 




22. 


9 


18. 


1 




25. 


6 


29. 


7 




32. 


5 


20. 


7 




32. 


0 


23. 


9 




26. 


2 


25. 


3 




27. 


5 


32 . 


6 




34. 


7 
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EXAHPLE 5 

Development of High Oleic Corn 
Line Using PA91 as the Recurrent Parent 



PA91 was crossed with previously identified high 
5 oleic line 85-205-21 in the Breckenridge winter green- 
house in 1989. PA91 is an elite, 128-day maturity corn 
inbred developed at Pennsylvania State University. PA91 
was selected from the genet . c background of [ (Wf 9 x 
Oh403)^] X [(Ind 38-11 x L317) Ind 38-11*]. 85-205-21 is 

10 a high oleic line developed in Example 2 above. The seed 
of this cross was grown at Lincoln^ Illinois and the 
first backcross was then made to recurrent parent PA91. 
Seed of the first backcross was planted in Puerto Rico, 
where the plants were selfed. The five-kernel bulk GLC 

15 assay of 3C1 selfed ear 19 had 56.4% oleic (see Table 
7) . The half-ke-nel GLC assay of kernel 31 from ear 19 
had a 72.4% oleiw acid content (see Table 8). Individual 
kernels identified in Table 8 with a superscript "1" in 
the first column (row number) are backcrossed to the 

2 0 elite PA91 parent. 



TABLE 7 

FATTY ACID CONTENT OF OIL FROM 
FIVE KERNEL BULK OF PEDIGREE PA91^H0) BCl 



OIL COMPOSITION (%) 





PALM 


STEA 


OLZI 


LINO 


ROW NO, -EAR 


16:0 


18:0 


18:1 


18:2 


3908598-1 


8.9 


2.1 


47.2 


41.0 


-2 


9.7 


1.5 


44.5 


44. - 


-3 


12 .4 


2.0 


47.7 


37.0 


-4 


12.0 


1.8 


40.7 


45.5 


-5 


10.3 


2.1 


35.8 


51.9 


-6 


10.9 


1.9 


39.4 


47.1 


-7 


11.2 


1.8 


53 .5 


32.8 


-B 


11.8 


2.2 


34.2 


51.7 


-9 


11. 0 


1.3 


46.9 


39.6 


-10 


13 .4 


2.0 


34.2 


49.7 


-11 


8.5 


1.8 


36.3 


52.6 



-SO- 



TABLE 7 (cont'd) 

FATTV ACID CONTENT OF OIL FROM 
FIVE KER-NEL BULK OF PEDIGREE FA91 KO BCl 

OIL COMPOSITION (%) 



ROW NO. -EAR 

3908698-12 
-13 
-14 

10 -15 
-16 
-17 
-18 
-19 

15 -20 



PALM 


STEA 


OLEI 


LINO 


16:0 


18:0 


18:1 


15:2 


13.1 


2.0 


36.4 


43.5 


12.9 


1.7 


30.3 


55.1 


11.1 


2.5 


36.5 


45.0 


11.2 


1.5 


55.4 


30. S 


13.1 


1.7 


46.5 


3 S . 7 


12. 1 


1.9 


43.4 


41. S 


10.7 


2.1 


41.4 




9.1 


2.1 


5 6 • 4 




8.3 


1.9 


35.6 





TABLE 8 



20 



FAT'^Y ACID CONTENT OF OIL. FROM 1/2 
OF PEDIGREE PA9l'K0 SCl 



ROW NO. -Ear. Kernel 



25 



390c£9S-19 
-19 
-19 
-19 
-19 
-19 
-19 
-19 



35 



40 



1 
2 
3 
•t 

, 5 
, 6 
,7 
, 8 



■19.9 
■19.10 



■19 
■19 
■19 
•19 
■19 
•19 
■19 
■19 
■19 
■19 
-19 



11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
.21 



OIL COMPOSITION (?) 

PALM STEA OLEI LINO 
16:0 18:0 1S:1 IS " 



6.9 

8.4 
10.3 

8.6 
10.9 
11.2 

8.3 
11.9 
10.3 
12.8 

7.0 
13.6 

7.1 
11.1 
10.0 

9.1 



9, 
7, 
6 
12 



5 

, 0 
,0 
,9 
, 1 

t 1 

,9 
.3 
, 1 
.3 
. 5 
.3 
, 5 
.2 
.2 
.8 
.8 
■ 5 
.8 



63.0 27 
57.4 Ir 

47.1 3= 
70.3 13 

39.2 45 



12.3 3.0 



41 
45 
45 
45 
40 
47 
42 
43 
53 
36 
68 
56 
46 
54 
40 
60 . S 



, 9 

. 1 
.1 
. 9 

. 7 
.9 
. 0 
> 5 
.7 
.3 
.2 
.2 
. 0 
. 5 



43 



41 
3 5 
45 
30 
50 



TABLE 8 (cont'd) 

OIL COMPOSITION (%) 







PALM 


STEA 


OLEI 


LINO 




ROW NO. -Ear. Kernel 


16:0 


18:0 


18:1 


18:2 


5 


3908698-19.22 


11.2 


2.4 


43.9 


41.2 




-19.23 


12.2 


2.5 


50.4 


33.7 




-19.24 


8.3 


2.5 


42.4 


44 . 3 




-19.25 


10.5 


2.9 


43.9 


41.3 




-19.26' 


5.8 


2.0 


71.4 


19. 6 


10 


-19.27 


9.8 


2.6 


45.4 


40.2 




-19.23 


9.0 


1.9 


69. 2 


18. 1 




-19.29 


9.0 


2.4 


61. 0 


25.5 




-19.30 


10.4 


2.6 


53.4 


31.0 




-19. 3l' 


5.7 


1.9 


72.4 


18.5 


15 


-19.32 


10.2 


2.1 


44.3 


40.8 




-19.33 


8.9 


2.8 


69.4 


17.1 




-19.34 


9.8 


2.9 


36.1 


49.4 




-19.35 


10.5 


3.1 


47.4 


37.1 




-19.36 


10.5 


3.2 


51.4 


33 . 6 


20 


-19.37 


11.1 


2.8 


48.2 


34.3 




-19.33 


7.6 


3.0 


65.4 


22.2 




-19.39 


10.8 


2.3 


56.1 


28.4 




-19.40 


9.9 


2.9 


41.9 


43.1 




-19.41 


9.S 


2.1 


57.1 


29.2 


25 


-19.42 


10.0 


3.6 


45.4 


39.2 




-19.43 


10.1 


3.6 


41.7 


43.2 




-19.44 


9.5 


3.2 


45.9 


41.4 




-19. 45 


10.0 


2.2 


36.9 


49.5 




-19.46 


13.1 


3.0 


37.9 


43.0 


30 


-19.47 


9.6 


3.0 


40.2 


45.6 




-19. 4S 


10.9 


2.7 


37.2 


47.5 




-19.49 


10.8 


2.4 


43.3 


42 . i 




-19 . 50 


9.7 


2 . 3 


46.7 


39.7 




-19.51 


7.8 


2 . 8 


38.6 


48 . 5 


35 


-19 . 52 


9.2 


3 . 3 


49.4 


36.6 




-19 . 53 


10.4 


2.6 


33.8 


51. 1 




-19 . 54 


12. 6 


2 . 2 


41.9 


41.9 




-19 .55 


7.0 


2 . 6 


46.3 


42.5 




-19 .56 


6.1 


2 . 4 


69 . 9 


20.1 


40 


-19.57 


12.0 




50.1 


34 . 6 




-19.58 


9.3 


2.3 


47.0 


40 . 1 




-19.59 


7.2 


3 . 4 


41.9 


46.0 




-19. 60 


10.0 


2.7 


71.5 


14 .7 




-19.61 


9.6 


2.0 


49.5 


37.5 


45 


-19.62 


10.1 


3.6 


36.2 


48.4 




-19.63 


9.4 


2.5 


35.1 


52 . 4 




-19.64 


7.3 


2.8 


39.6 


48.1 




-19.55 


9.9 


3.0 


47.1 


38.1 




-19 . 66 


7.2 


2.0 


66.0 


23 .0 


50 


-19.67 


8.6 


3.6 


43.5 


42.8 




-19.68 


9.4 


3.2 


41.7 


44 .3 
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TABLE 8 (cont'd) 

OIL COMPOSITION (%) 



ROW NO. -Ear & Kernel 
5 3908698-19.69 



10 



-19.70 
-19.97' 
-19. 104 
-19.130 



-55.16' 



PALM 


STEA 


OLEI 


LINO 


16 • 0 


18 : 0 


18: 1 


18:2 


9.1 


2.4 


64. 6 


22.6 


8.3 


2.4 


36. 8 


50.1 


6.7 


3.4 


70. 6 


17.7 


6.2 


2.5 


70.2 


19.9 


5.8 


1.7 


71.1 


19.3 


9.8 


2.2 


70. 0 


18.0 



15 



Elite corn inbreds having sxibstantially the same 
characteristics as PA91, but with the high oleic acid 
trait from 85-205-21, are produced in two to six 
backcrosses by backcrossing to the elite parent and then 
selfing and selecting high oleic acid segregates. 



1=:XAMPL5 6 

DeveloDgent of High Oleic Corn 
T-ine Tjs.ina"?^31 as the Recurr ent Parent 

In another embodiment to the present invention, one 

2 0 backcross was made to elite parent MC731 to incorporate 

a higher percentage of the elite germplasm characteris- 
tics of MC731, while retaining the high oleic trait. 

High oleic corn line 85-205-21 was crossed with 
MC731. MC731 is a proprietary line developed by 
25 McCurdy's Seed Company, Fremont, Iowa. The background 
of MC731 is 373^N7A. B73^N7A is an abbreviation of the 
cross (B73 X N7A)B73. The background of 85-205-21 is 
described in Example 2. 

The MC731 X (85-205-21) cross was backcrossed to 

3 0 MC731. Five kernel bulks of individual SI ears from 

this cross were assayed using the GLC methods described 
previously in Example 1. As shown in Table 9, ear 1 
from row 151 has an oleic value of 67.5%. Upon further 
GLC analvsis of individual kernels from ear 1 of row 151 



-33- 

(shown in Table 10) , kernel 4 of ear 1 had an oleic 
percentage of 73.9%, kernel 27 had a percentage of 72.3% 
and kernel 38 had a percentage of 75.3%. These values 
are greater than the maximuni oleic acid percentage 
5 previously reported in corn. Kernels identified in 
Table 10 with a superscript "l" in the first column (row 
number) are backcrossed to the MC7J1 parent. High oleic 
inbreds having substantially the same characteristics 
as MC731 are produced in accordance with Example 5. 
10 Alternatively, the kernels are further selfed to develop 
elite lines. 



TABLE 9 

FATTY ACID CONTENT OF OIL FROM FIVE 
KERNEL BULK OF PEDIGREE MC731^HO BCl 



15 




OIL 


COMPOSITION 


(%) 






PALM 


STEA 


OLEI 


LINO 




ROW NO. -Ear 


16:0 


18:0 


18:1 


18:2 




143-1 


7.8 


1.6 


41.5 


43 . 1 




143-2 


8.8 


1.7 


54.9 


36.5 


20 


143-3 


8.8 


1.7 


44.1 


44 .5 




144-1 


7.3 


2.5 


29.6 


59.5 




144-2 


9.3 


1.9 


46.9 


40.1 




144-3 


8.1 


.2.0 


31.2 


57.3 




144-4 


7.2 


2 . 5 


42.8 


46.5 


25 


144-5 


9.8 


1.5 


36.0 


51.8 




145-1 


9.9 


2.6 


51.8 


34.7 




146-1 


7.4 


1.9 


44.2 


45.6 




147-1 


6.8 


2.0 


46.0 


45.2 




14S-1 


9.1 


2.5 


67.2 


20.4 


30 


149-1 


8.2 


1.7 


51.1 


38.0 




150-1 


9.0 


2.4 


35.4 


52.3 




150-2 


7.2 


1.7 


45.3 


45.7 




151-1. 


6.8 


2.0 


67.5 


23 . 7 




152-1 


6.9 


2.4 


61.8 


28 . 4 


35 


153-1 


9.3 


2.3 


38.6 


48 . 8 
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TABLE 10 

FATTY ACID CONTENT OF OIL FROM 
1/2 KERITEL OF PEDIGREE HC731^KO BCl 



5 

ROW NO. -Ear. Kernel 

151-1.1 
1.2 

10 1.4' 
1.5 
1.6 
1.7 
1.3 

15 1.9 
1.10 
1.11 
1.12 
1.13 

20 1.14 
1.15 
1.16 
1.17 
I.IS 

25 1.19 
1.20 
1.21 
1.22 
1.23 

30 1.24 
1.25 
1.26 
1.27* 
1.28 

35 1.29 
1.30 
1.31 
1.32 
1.33 

40 1.34 
1.35' 
1.36 
1.37; 
1.38' 

45 1.39 



OIL COMPOSITION (%) 



PALM 


STEA 


OLEI 


LINO 




18 : 0 


18 : 1 


18:2 




1.9 


35.0 


53.0 


7 a 


2 . 6 


37.8 


50.2 


0 » ^ 


2 . 1 


51.9 


36.3 


7 5 


2 . 5 


73 . 9 


14.8 


7 7 

/ml 


2 0 


49 . 5 


39.3 


Q A 


2 . 2 


49. 8 


37 . 4 


Q n 

7 • w 


2 3 


42 . 6 


43 , 9 


0 • ^ 


2 5 


45 . 9 


41.9 


0 • ^ 


^ • a. 


54 . 7 


35 . 5 


0 « 0 


9 1 


49.8 


39 . 3 


/ • .3 


^ « ^ 


69.5 


19 . 4 


Q Q 




3 6.4 


50 , 6 


R 7 


2 . 1 


46.9 


40 . 7 


in 9 


2 8 


48.9 


38 . 2 


0 • X 




66. 4 


22 • 2 




2 . 3 


47.0 


39 . 3 


7 n 


2 . 5 


' 55. 4 


32 . 2 


7 <5 


2 . 5 


43.5 


44 . 1 


7 4 




50.9 


38 . 4 




2 . 0 


54 .7 


36.1 




2 . 1 


41.2 


50.1 


10 0 


2 . 4 


44 . 5 


41.7 


S . 1 


2 . 0 


63 . 4 


24.9 


5 7 


1 . 6 


47 . 6 


43 . 4 




2.2 


50. 4 


39.6 


9 . 9 


2 . 7 


50.9 


35.1 


6. 8 


2 . 3 


72. 3 


17.0 


5 . 9 


2 . 1 


47.9 


42.5 


9.6 


2.3 


40.5 


46.1 


7.1 


2.2 


36.7 


52.4 


7.7 


2.1 


50.9 


37.5 


10.1 


1.8 


27.4 


59. 1 


8.0 


2.8 


45.7 


41.3 


8 . 5 


2.1 


37.1 


50.7- 


6.7 


2.3 


70.5 


19.3 


6.5 


2.6 


42.0 


47.4 


7.5 


2.2 


72.3 


16.6 


6.2 


2.5 


75.3 


14.2 


7.5 


2.9 


34.9 


53.1 



148-1.7' 



8.9 



70.9 



16.5 
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EXAMPLE 7 



Development of High Oleic Corn Line 
Using MC8 51 as the Recurrent Parent 



15 



In another embodinent of the present invention, one 
5 backcross was made to elite parent HC851 to incorporate 
a higher percentage of the elite germplasm characteris- 
tics of MC851, while retaining the high oleic trait. 

High oleic acid corn line 85-205-21 was crossed 
with MC851. MC851 is a proprietary line developed by 
10 Mccurdy's Seed Company, Fremont, Iowa. MC851 v?.s 
derived from the cross MCS25 x MC850. The background of 
K325 is T204 X SC2 76, while MCS50 was developed from 
SC276 X A318E. The background of 85-205-21 is described 
in Example 2. 

The MC851 x (S5-205-21) cross wa^ backcrossed to 
HC351. Five kernel bulks of individual SI ears derived 
from this MC851^ 85-205-21 cross were analyzed using the 
GLC method described previously in Example 1. As shown 
"in Table 11, ear 2 from row 094 had an oleic value of 
63.3%. Upon 'urther GLC analysis of individual kernels 
from ear 2 (see Table 12), kernel 21 had 73.3% oleic 
acid and kernel 64 had 73.2% oleic acid. All of these 
values are greater than any previously reported for 
corn. Kernels identified in Table 12 with a superscript 
25 "1" in the first column are backcrossed to the MC851 
parent. 

High oleic acid inbreds having substantially the 
same characteristics as HC851 are produced in accordance 
with Example 5 above. Alternatively, the kernels are 
3 0 further selfed to develop elite lines. 



20 
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TABLE 11 

FATTY ACID CONTENT OF OIL FROM FIVE 
KERNEL BULK OF PEDIGREE MCSSl^HO BCl 



OIL COMPOSITION (%) 
PALM STEA OLSI LINO 



ROW NO. -Ear 16:0 18:0 18:118:2 



10 



15 



25 



092-1 


13.8 


1.8 


40.7 


43.8 




11. 6 


2.1 


47.6 


38.0 




13.7 


1.9 


39.3 


45.0 


-4 


13.2 


1.2 


51.6 


33.9 


-5 


14 .2 


2 . 0 


38.1 


45.7 


w 


11. 4 


1.8 


41.3 


44.8 


/ 


14 . 8 


2 . 0 


36.7 


45.9 


\J IS -J X 


12. 9 


1.6 


38.7 


46.8 


-2 


13. 6 


1.8 


4 1 . 2 


43.5 


094-1 


15 . 2 


2.3 


41.7 


40.9 


-2 


7.3 


1.9 


68.3 


22.5 


— 3 


14. 6 


1.7 


37.8 


45.9 


-4 


14. 7 


1.6 


48.1 


35.6 


095-1 


. 11.4 


2.2 


40.1 


45.7 


-2 


.' 14.0 


1.5 


38.9 


45.0 


-3 


11.6 


1.6 


49.5 


37.2 


-4 


11. S 


1.9 


44.7 


41.5 


0S6-1 


11. 6 


1.8 


51. 6 


35.0 


-2 


14. 0 


1.7 


47.6 


36.8 


— 3 


13 . 8 


1.7 


44.2 


40.3 


-4 


12. 0 


1.8 


57.4 


28 . 8 


-5 


15. 0 


2.1 


39.4 


41.7 



TABLE 12 



FATTY ACID CONTENT OF OIL FROM 
ONE-HALF KERNEL OF PEDIGREE MC851^HO BCl 



OIL COMPOSITION (%) 

PALM STEA OLEI LINO 
ROW NO. -Ear & Kernel 16:0 18:0 18:1 18:2 



w 7 H ^ • X 


9 1 


3 .3 


54 . 3 


31. 8 




8 . 6 


2 . 9 


64 . 1 


24 . 3 




7 0 


3 . 2 


52 .4 


36.2 


-2.4 


8 7 


2 • 7 


67 . 4 


20. 1 




15 6 


4 • 2 


49 • 5 


32 . 8 




11 2 

X X • ^ 


2 . 9 


64 . 9 


20 . 4 


"0 7 


9 S 


3 . 1 


45 . 8 


39 . 7 




10 0 


2 • 9 


48.2 


38 . 9 




9 8 


2 . 5 


50 . 0 


36.7 




0 t *t 


2 7 


65 . 1 


22 . 9 




Q 4 
^ • *i 


3 . 1 


44 . 8 


42.0 


-2.12 


0 • <j 


2 4 


65 . 8 


21.9 


^ . X J 


7 2 


3 1 


48.6 


40.1 


-2. 14 


6 9 


3 . 2 


50 • 9 


39,0 


-2 3 5 


7 . 4 


2 . 8 


39 . 1 


50 . 2 


^ . X w 
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22. 1 
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2.9 


41.2 


47.8 
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2.9 


61. 6 


25.8 


-2.28 
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51.5 


36.6 


8.0 


2.7 


71.9 


16.5 
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38.8 


49.8 


5.8 


2.4 


70.8 


20.0 
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6.5 


2.7 
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25.7 
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2.8 
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42.0 
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42.1 
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39.0 


46.3 
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7.1 


2.7 
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41.3 


-2.39 
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2.6 


42.6 


41.5 
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7.4 


2.6 


60.2 


29.8 


5.6 


3.5 


71.2 


13.8 


-2.42 


11.7 


2.3 


52.9 


32.0 


-2.43 


9.5 


2.7 


60.2 


26.8 


-2 .44 


10.3 


3.5 


56.7 


28.6 
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TABLE 12 (cont'd) 



ROW NO. -Ear. Kernel 

5 094-2.45 

-2.46 

-2.47 

-2.48 

-2.49 
10 -2.50 

-2.51 

-2.52 

-2.53 

-2.54 
15 -2.55 



-2.53 
-2 . 59 

20 -2.60 
-2.61 
-2.62 
-2.63, 
-2. 64' 

25 -2.65 
-2.66 
-2.67 
-2. 68 
-2.69 

30 -2.70 
-2.71 
-2 . 72 
-2.73 
-2.74 

35 -2.75 
-2.76 
-2.77 
-2.78 
-2.79 

40 -2.80 
-2.81 
-2.82 
-2.83 
-2.84 

45 -2.85 
-2.86 
-2.87 
-2.88 
-2.89 

50 -2.90 
-2.91 



OIL COMPOSITION (%) 
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TABLE 12 (cont'd) 

OIL COMPOSITION (%) 



5 





PALM STEA 


OLEI 


LINO 


ROW NO. -Ear. Kernel 


16:0 


18 : 0 


18:1 


18: 2 




12.6 


2.6 


45.7 


37. 8 


-2.93 


6.5 


3.1 


50.4 


39.1 


-2.94 


9.0 


2.8 


52.4 


34.7 


-2 .95 


8.9 


2.9 


63.7 


23. 1 


-2.96 


14.0 


2.5 


38.8 


43.5 


-2.97 


8.2 


3.1 


66.0 


21. 5 


-2. 98 


10.2 


2.4 


47.3 


39.0 


-2. 99 


11.1 


2.5 


40.1 


45.2 


-2. 100 


8.5 


2.9 


68.7 


18.8 


103-3.4' 


8.6 


2.6 


71.7 


15.5 


-3.9' 


6.8 


3.9 


71.8 


17. 5 


-3. 62' 


10. 5 


2.9 


70. 1 


15. 3 


-3 . 67' 


7.8 


3.2 


70. 0 


17.7 
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EXAMPLE 8 

Development of High Oleic Corn Line 
Using MC75-103 as the Recurrent Parent 

In another enibodiment to the present invention, 
5 one backcross was made to elite parent MC75-103 to 
incorporate a higher percentage of the elite gennplasn 
characteristics of MC75-103, while retaining the high 
oleic trait. 

High oleic acid corn line 85-205-21 was crossed 
10 with MC75-103. HC75-103 is a proprietary line of 
McCurdy's Seed Company, Fremont, Iowa, and was developed 
from B73^B37. The background of 85-205-21 is described 

in Example 2 . 

The MC75-103 x (85-205-21) cross was backcrossed to 

15 the elite MC75-103 line. Five kernel bulk GLC analyses 
were conducted on individual SI ears derived from this 
cross. As shown in Table 13, ear 2 of line 197 has an 
oleic acid percentage of 65.2%. Table 14 shows data on 
individual kernels from ear 2. Kernel 10 of ear 2 has 

20 an oleic content of 70.5%, while kernels 11 and 15 have 
oleic acid contents of 72.5% and 71.5%, respectively. 
All of these values are higher than any previously 
rsDorted for corn. Kernels identified in Table 14 with 
a superscript "1" in the first column (row nximber) are 

25 backcrossed to the MC75-103 parent. 

High oleic acid inbreds having substantially the 
same characteristics as MC75-103 are produced in 
accordance with Example 5. Alternatively, the kernels 
are further selfed to develop elite lines. 
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TABLE 13 

FATTY ACID CONTENT OF OIL FROM 5 KERNEL BULK 
OF PEDIGREE HC75-103^HO BCl 



OIL COMPOSITION (%) 



5 




PALM 


STEA OLEI 


LINO 




ROW NO.-r*ar 


16:0 


lo : 


U Xo I 1 


lo • 2 




197-1 


6 . 8 




• O 


37 . 1 




-2 


6.9 


1.6 


65.2 


^4 • o 




-3 


10.4 


1.7 


26,3 


60. 0 


10 


-4 


9.3 


J. . 9 




38.0 




-5 


10 • J 


J. . / 




o J • J 




TOO T 

19 8-1 


o • 6 


1 D 
J. . O 


^ J . 4 


a A c 
d4 • o 




-2 


ft o 


1 i. 
X • 4 


J 3 . 4 


Ol . / 




— 3 


0*0 


2 . 1 


4 0 . / 


41.2 


15 


-4 


10 . 6 


2.4 


34 .4 


50.9 




199-1 


10.8 


2.0 


27 .8 


57 .7 




-2 


8.5 


1.8 


33 . 1 


54 . 8 




-3 


10. 6 


2.6 


36.6 


48 . 6 




-4 


10.1 


1.6 


24.0 


62.7 


20 


-5 


10.2 


2.2 


31.9 


53 . 9 




200-1 


10.3 


2.0 


28 . 4 


57.8 




-2 


8.6 


1.8 


47.2 


40. 6 




-3 


8.8 


2.3 


28.7 


59.3 




-4 


9.9 


2.5 


37.2 


49 . 6 


25 


-5 


10. 1 


2.0 


31. 0 


55 . 9 




—5 


10.1 


2.9 


49 . 0 


37.2 
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TABLE 14 

FATTY ACID CONTENT OF OIL FROM 
ONE-KALF KERNEL OF PEDIGREE MC75-103^HO BCl 



OIL COMPOSITION (%) 



10 



ROW NO. -Ear. Kernel 

1S7-2.1 
-2.2 
-2.3 
-2.4 
-2.5 
-2.6 
-2.7 



20 



25 



30 



JO 



40 



45 



50 



-2.8 

-2 . lO' 

-2.1l' 

-2.12 

-2.13 

-2.14 

-2.15' 

-2.16 

-2.17 

-2.18 

-2.19 

-2.20 

-2.21 

-2.22' 

-2.23 

-2.24 

-2.25^ 

-2.26 

-2.27 

-2.28 

-2.29 

-2.30 

-2.31 

-2.32 

-2.33 

-2.34 

-2.35 

-2.36 

-2.37 

-2.38 

-2.39 

-2.40 

-2.41 

-2.42 

-2.43 

-2.44 



PALM STEA 


OLEI 


LINO 


16: 


0 


18:0 


18 : 1 


18 : 


2 


10. 


4 


2.4 


44 . 4 


41. 


4 


9. 


4 


2.0 


36.2 


50. 


9 


7. 


8 


2.3 


45.6 


42 . 


7 


9. 


7 


2.1 


51. 6 


34 . 


9 


8. 


5 


2.1 


51.3 


36. 


2 


8. 


9 


2.1 


34.4 


52 . 


6 


7. 


4 


2.4 


50. 6 


37 . 


5 


8. 


9 


1.3 


53.9 


33 . 


1 


7. 


1 


2.8 


54.2 


34 . 


2 


8. 


3 


1.7 


70.5 


17. 


9 


6. 


7 


2.2 


72 . 5 


16 . 


8 


7. 


6 


2.6 


54 . 9 


33 . 


3 


6. 


8 


2 . 5 


47.2 


40. 


6 


6. 


5 
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1 


8. 


6 


2.0 
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3 
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TA3LE 14 (cont'd) 

OIL COMPOSITION (%) 
PALM STEA OLEI LINO 
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8 . 3 


2 . 6 


44 . 7 


42.1 




-2.82 


7.7 


2.4 


61.5 


28.4 




-2.83 


8.6 


2.4 


48.2 


39.1 




-2.84 


8.4 


2.1 


41.8 


45.8 


45 


-2.85 


10. 0 


2.2 


41.5 


44.1 




-2.85 


8.2 


2.1 


39.9 


47.9 




-2.87 


8.3 


2.7 


61.4 


25.5 




-2 .88 


6.9 


2.1 


36.4 


52.6 




-2.89 


10. 0 


2.4 


36.3 


49.7 


50 


-2.90 


7.0 


2.1 


65.6 


23.7 
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TABLE 14 (cont'd) 

OIL COMPOSITION (%) 



10 





PALM 


STEA 


OLEI 


LINO 


ROW NO. -Ear. Kernel 


16:0 


18:0 


18:1 


18:2 


197-2.91 
-2.92 
-2 . 93 
-2,94 
-2.95 
-2,96 
-2.97 
-2.98 
-2.99' 
-2.100 


10.2 
8.3 


2.3 
2.6 


46.7 
34.8 


39 . 1 
52.4 




1 . 7 


70 . 2 


20. 5 


8.7 


2.6 


36.0 


50. 0 


7.2 
10.1 
8.6 


2.2 
2.8 
2.0 


67.4 
39.1 
67.0 


21.5 
45.9 
20.4 


9.4 


1.9 


47. 8 


38. 6 


8.7 
6.2 


2.5 
2.7 


70. 8 
53.7 


16.5 
35.5 



15 EXAMPLE 9 

DeveloDment of High Oleic Corn Line 
T'gina MC7 4-41 as the -Rscv ^-^^-r.t. Parent 

In another eitifcodiinent of the present invention, one 
backcross was made tc the elite parent MC74-41 to 
2 0 incorporate a higher percentage of the elite germplasm 
characteristics of MC74-41, while retaining the high 
oleic trait. 

Kigh oleic acid corn line 85-205-21 was crossed 
with MC74-41. MC74-41 is a pfoprietar^' line of 
25 McCurdy's Seed Company, Fremont, Iowa, developed from 
selfing Pioneer Hi-3red International, Inc.'s 3147 
hybrid. The background of 85-205-21 is described in 
Example 2 . 

The MC74-41 x (85-205-21) cross was backcrossed to 
30 elite line MC74-41. Individual " SI ears derived from 
this backcross were selected and five kernel bulks from 
each ear were GLC-assayed as previously described. As 
shown in Table 15, ear 5 from row 017 had an oleic acid 
value of 61.2%. Table 16 shows data on individual 
35 kernels from ear 5 of row 017. Ear 5, kernel 131 had an 
oleic acid value of 71.1%. Kernels identified in Table 
16 with a superscript "1" in the first column (row 
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number) are either backcrossed to MC75-103 as described 
above, or further selfed to produce elite lines. 

TABLE 15 

FATTY ACID CONTENT OF OIL FROM 
5 5 KERNEL BULK OF PEDIGREE MC74-41^HO BCl 



OIL COMPOSITION (%) 







PAIM 


STEA OLEI 


LINO 




ROW NO. -Ear 


16:0 


18: 


0 18:1 


18:2 




016-1 


11.2 


1.8 


40.5 


46.5 


10 


-2 


9.0 


1.7 


41.0 


47.5 




-3 


10.8 






43.2 




H 


12 . 1 


2.0 


32.6 


d2 . 9 




017-1 


12.1 


2.1 


44.4 


40.8 


15 


-2 


11.0 


2.3 


42.4 


44 . 0 




-3 


11.3 


1.6 


47.2 


39.6 




-4 


10.9 


1.9 


49.6 


37.1 




-5 


10.4 


1.3 


61.2 


27.1 




-6 


10.1 


1.4 


54.9 


33.1 


20 




8.9 


1.9 


55.0 


33.8 






12.0 


1.8 


53.6 


32.6 




-9 


11. 0 


1.8 


51.7 


35.6 




013-1 


13.1 


1.9 


35.5 


49.6 




-2 


9.9 


1.6 


51.9 


36.1 


25 


-3 


8.5 


1.5 


63.2 


26.1 




-4 


.9.6 


1.9 


40.9 


46.9 




-5 


11.7 


2.6 


39.7 


45.4 




— 6 


9.2 


3.0 


41.5 


45.6 




019-1 


11.2 


2.4 


39.2 


46.6 


30 


-2 


9.8 


2.0 


38.1 


49.6 



I 
1 
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TABLS 16 



F^TTY ACID CONTENT OF OIL FROM 1/2 KERt^EL 
OF PEDIGREE HC74-41^HO BCl 



OIL COMPOSITION (%) 



ROW NO. -Ear .Kernel 



017-5-.101 
-.102 
-.103 

10 -.104 
-.105 
-.106 
-.107 
-.108 

15 -.109 
-.110 
-.111 
-.112 
-.113 

20 -.114 
-.115 
-.116 
-.117 
-.118 

25 -.119 
• -.120 
-.121 
-.122 
-.123 

30 -.124 
-.125 
-.126 
-.127 
-.128 

35 -.129 
-.130 
-.131^ 
-.132 
-.133 

40 -.134 
-.135 
-.136 
-.137 
-.138 

45 -.139 
-.140 
-.141 
-.142 
-.143 

50 -.144 



PALM STEA OLEI LINO 

16:0 18:0 18:1 18:2 

8.1 2.0 42.2 46.8 

10.5 1.3 58.1 28.7 
10.3 1.6 38.8 48.1 

9.6 1.9 60.0 27.0 
10.1 1.9 56.1 29.5 

8.5 2.1 44.2 45.1 

11.6 2.0 45.7 37.7 

11.0 1.7 34.6 51.0 
10.6 1.5 54.6 31.0 

10.1 2.0 46.0 40.7 

12.1 1.7 33.4 51.3 
8.3 1.5 62.9 25.4 

10.3 1.5 45.5 40.8 
11.9 1.6 38.2 46.0 

9.2 1.9 63 .1 23.8 

11.4 1.7 37.2 47.9 
9.5 1.9 49. 6 37.3 

10.3 1.9 34.4 51.6 

10.5 1.5 45.5 40.9 

11.2 2.0 43.2 42.0 

11.1 1.7 35.4 49.5 

11.6 1.7 49. 6 35.2 

13.2 2,4 39.2 45.2 
11.6 1.8 44 .7 40.7 

11.4 1.9 38.7 45.6 
10.1 1.6 34.4 52.7 

10. 0 1.6 45.6 41.6 

12.1 1.4 41.3 43 .8 

9.1 1.3 68.6 19.3 

7.7 2.1 67.7 20.7 

7.2 1.9 71.1 18.6 
12.9 1.6 43. 1 40.7 
11.9 1.7 36.3 50.2 
12.0 1.8 33.6 51.3 

8.2 1.7 54 .7 33.4 
11.0 1.7 34 .9 51.3 

12.2 1.9 34.2 49.2 

10.5 1.6 41.5 45.1 

10.3 1.4 62.4 24 .3 

9.3 2.0 39.0 49.7 
13.0 1.4 43.4 42.1 

S.l 1.4 65.3 23.8 

8.9 1.5 57.5 30.4 

8.9 1.8 65.2 22.8 
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TABLE 15 (cont'd) 

OIL COMPOSITION (%) 



PALM STEA OLEI LINO 
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10.5 


1.7 


57.4 


28.7 
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10.1 


1.8 


44. 1 


42.5 


-.178 


9.4 


1.4 


62.8 


25.3 


-.179 


8.7 


1.8 


45.2 


42.4 


-.180 


9.6 


1.8 


63. 6 


23 . 0 


-.181 


10.2 


1.9 


42.8 


43.1 
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TA3LE 16 (cont'd) 



ROW. NO. -Ear. Kernel 



017-5- 



10 



,182 
. 183 
,184 
,185 
186 
187 
188 
189 
190 
191 



15 



018-3 
-3 
-3 
-3 
-3 



2' 

85' 

190^ 

328^ 

382^ 



OIL COMPOSITION (%) 

PALM STEA OLE I LINO 
16:0 18:0 18:1 18:2 



8.4 
8.7 
9.1 

11.7 

11.1 
7.6 

11.2 
7.1 

11.5 
9.5 

7.5 
6.3 
7.1 
7.2 
7.4 



1.5 
1.7 
1.9 
2.0 
1.7 
1.5 
1.7 
1.8 
1.9 
1.9 

2.1 
1.8 
1.7 
2.1 
1.9 



42.7 
46.8 
45.8 
37.2 
50.9 
61.2 
44. 6 
64. 6 
43.5 
65.0 

70. 1 
70.5 
70.5 
70. 6 
70.7 



1 
2 



45.7 
41.7 
41.2 
46.2 
34, 
28 
39.8 
25.4 
41.1 
21.6 

18.7 
20.0 
18.7 
18.4 
18.1 



2 0 EXAMPLE 10 

Development of High Oleic Corn Line 
Using' J17 as the Recurrent Parent 

In another eiubodiment of the present invention, one 
backcross was made to elite parent J17 to incorporate a 

25 higher percentage of the elite cennplasn characteris- 
tics of J17, while retaining the high oleic acid trait. 

High oleic acid corn line 85-205-21 was crossed 
with J17. J17 is a proprietary line of McCurdy's Seed 
Company, Fremont, Iowa, developed from C123 x R177. The 

30 background of 85-205-21 is described in Example 2. 

The J17 X (85-205-21) cross was backcrossed to 
elite line J17. Individual SI ears derived from this 
backcross were selected, and five kernel bulks from each 
ear were assayed using the GLC method previously 

35 described. As shown in Table 17, ear 18 3 of row 
03908752 had an oleic acid value of 58.8%. Table 18 
shows data on individual kernels from ear 183 of line 
03S08752. Kernel 30 of ear 183 had an oleic acid value 



of 67.4%. Kernels identified in Table 18 vith a super- 
script "1" in the first column (row number) are either 
backcrossed to the J17 parent as described above, or 
further selfed to produce elite lines* 
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TABLE 17 

FATTY ACID CONTENT OF OIL FROM FIVE 
KEPsNEL BULK OF PEDIGREE JIT'HO BCl 



ROW NO. -Ear 

03908752-1 
-2 
-3 

10 -4 
-5 
-6 
-7 
-8 

15 -9 
-10 
-11 
-12 
-13 

20 -14 
-15 
-16 
-17 
-18 

25 -19 
-20 

-21 
-22 
-23 

30 -2 4 

-25 
-26 
-27 
-28 

35 -29 
-30 
-31 
-32 
-33 

40 -34 
-35 
-36 
-37 
-38 

45 -39 
-40 
-41 
-42 
-4 3 

50 -44 



OIL COMPOSITION (%) 
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TABLE 17 (cont'd) 



ROW NO. -Ear 

03908752-45 
-46 
-47 
-48 
-49 
-50 
-51 
-52 
-53 
-54 
-55 
-56 
-57 
-58 
-59 
-60 
-61 
-52 
-63 
-64 
-65 
-66 
-67 
-63 
-69 
-70 
-71 
-72 
-73 
-74 
-75 
-76 
-77 
-78 
-79 
-SO 
-81 
-32 
-S3 
-84 
-85 
-86 
-87 
-88 
-39 



OIL COMPOSITION (%) 
PALM STEA OLEI LINO 
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ROW NO.-Eai 



0 



-108 
-109 

25 -110 
-111 



-127 
-128 
-129 

45 -130 
-131 
-132 



TABLE 17 (cont'd) 

OIL COMPOSITION (%) 

PALM STEA OLEI LINO 
16:0 18:0 18:1 18:2 



at 12.5 1.7 23.8 60.7 

li 11.2 2.0 35.8 51.0 

^ 10.0 1.5 38.9 49.5 

8.7 1.7 25.3 64.3 



-94 

10 -95 
-96 
-97 
-98 
-99 

15 -100 
-101 
-102 
-103 

Il05 8.8 2.2 31.2 53.8 



11.0 2.1 53.4 33.6 

8.6 1.8 52.4 37.3 

11.6 2.0 46.1 40.3 

11.6 2.8 38.6 47.0 

11.4 2.1 39.3 47.2 

13.4 2.1 32.5 51.9 

9.8 2.2 36.0 52.0 

10.6 2.0 34.1 53.3 

6.6 2.3 40.2 51.9 



8.8 1.9 33.6 56.6 



20 

-111 2-3 37.4 50.2 



7.7 2.2 45.7 44.4 

7.5 1.9 26.8 63.9 

9.4 2.1 37.8 50.6 

11.3 1.5 25.3 61.8 



_rt; 10.5 2.6 43.7 43.3 

3.9 1.5 40.0 49.7 

"rr^ 11.1 1.3 47.8 39.3 

"rt= 12.0 1.9 39.3 46.8 

~ 11.4 1.7 39.2 47.6 

10.0 2.2 33.5 54.3 

11.2 2.0 51.3 35.5 

11.4 1.9 37.7 49.0 



-117 

-lis 

-119 

35 

-121 
-122 

'^11 11.5 1.7 45.0 41.8 

10.0 1.6 30.3 58.1 

^° . 12.0 1.8 37.3 48.9 

'^"^ 13.0 1.9 39.9 45.2 



11.3 1.3 34.3 52.6 

12.2 2.1 44.3 41.4 

10.2 1.8 35.5 52.5 

11.2 1.8 24.5 62.5 



12.8 1.9 34.8 50.5 

11.9 2.0 43.7 42.4 
12.6 1.5 23.8 62.1 

S.O 2.2 41.5 48.2 

8.0 2.1 36.2 53.6 



TABLE 17 (cont'd) 



OIL JOMPOSITION (%) 



PALM STEA OLEI LINO 



ROW NO. -Ear 


16:0 18: 


0 18:1 


18:2 


03903752-133 


11.7 1.7 


28.8 


57.8 


-134 


10.9 1.7 


37.9 


49.5 


-135 


10.4 1.7 


52.5 


35.4 


-136 


11.4 1.9 


28.3 


58.4 


-137 


9.2 1.7 


27.0 


62.1 


-138 


9.5 1.8 


40.9 


47.8 


-139 


13.0 2.1 


38.9 


46.0 


-140 


12.4 2.3 


35.3 


48.8 


-141 


9.2 1.6 


38 . 9 


48.8 


-142 


10.0 2.3 


37.1 


49.4 


-143 


13.3 2.0 


28.2 


55.1 


-144 


11.5 2.3 


47.2 


37.8 


-145 


11.3 1.7 


30.9 


54.7 


-146 


12.6 1.9 


47.2 


37.2 


-147 


11.9 2.1 


32.8 


52.0 


-148 


14.5 1.8 


30.8 


52.0 


-149 


12.3 1.7 


47.7 


37.3 


-150 


11.2 1.9 


41.1 


44.5 


-151 


10.8 1.9 


34 . 8 


51.1 


-152 


10.7 2.4 


41.8 


43.8 


-153 


10.6 1.3 


37.9 


48.7 


-154 


8.6 2.0 


32 . 3 


55.8 


-155 


11.8 1.7 


34 . 4 


50. 6 


-156 


9.3 1.6 


44 . 8 


43 . 0 


-157 


11.9 1.7 


47 . 0 


38.0 


-158 


9.7 1.1 


39.3 


48.1 


-159 


10.8 1.7 


29.5 


56.8 


-160 


10.1 1.6 


38 . 9 


48.0 


-161 


12.8 1.3 


30.0 


54.0 


-162 


12.6 1.6 


32.2 


52.6 


-163 


11. 9 1.3 


42 . ; 


43.2 


-164 


12. 0 1.4 


40.1 


45.2 


-165 


13 . 2 1.8 


27 . 7 


56 . 0 


-166 


10. 6 1.4 


31. 6 


55. 0 


-167 


9.1 1.9 


45.8 


41.7 


-168 


12.4 1.2 


25.1 


59.5 


-169 


10.1 1.9 


30.7 


56.0 


-170 


7.9 2.2 


42.4 


45.9 


-171 


9.4 1.5 


39.8 


48.3 


-172 


12.7 1.5 


27. 0 


57.2 


-173 


10.8 2.4 


30.2 


55.3 


-174 


12.1 2.2 


37.4 


47.1 


-175 


9.5 1.4 


32.2 


55.3 


-176 


11.9 1.9 


46.3 


38.3 
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TABLZ 



ROW NO. -Ear 

5 03908752-177 
-178 
-179 
-180 
-181 

10 -182 
-183 
-184 
-185 
-186 

15 -187 
-188 
-189 
-190 
-191 

20 -192 
-1S3 
-194 
-195 
-196 

25 -19" 
-198 
-199 
-200 
-201 

30 -202 
-203 
-204 
-205 
-206 

35 -207 
-208 
-209 
-210 
-211 

40 -212 
-213 
-214 
-215 
-216 

45 -217 
-218 
-219 



(cont ' d) 

OIL COMPOSITION (%) 



PALM 


STEA 


OLEI 


LINO 


16:0 


18:0 


18: 


1 


18:2 


10.5 


1.2 


40. 


0 


47 . 0 


12.8 


1.8 


47. 


4 


37, 3 


12.1 


1.5 


25. 


6 


58.4 


9.4 


2.1 


34. 


6 


51. 3 


8.5 


1.6 


38. 


3 


50. 0 


8.7 


1.3 


36. 


6 


50. 8 


8.3 


1.8 


58. 


8 


29.7 


9.6 


1.4 


33. 


6 


54. 0 


11.6 


2.1 


30. 


5 


54 . 4 


11.8 


2.1 


40. 


6 


43.8 


11.8 


2.2 


46. 


4 


38.2 


11.0 


2.2 


48. 


5 


36. 6 


11.0 


2.1 


32. 


7 


52.7 


12.4 


1.9 


41. 


8 


42. 6 


11.9 


2.0 


42. 


1 


42. 6 


11.7 


1.8 


36. 


4 


48.7 


8.2 


1.9 


27. 


7 


60. 6 


9.1 


1.7 


28. 


4 


59. 1 


12.6 


2.4 


31. 


3 


52.2 


10.5 


1.8 


33 . 


7 


52. 4 


11.9 


1.8 


33. 


2 


51.7 


8.7 


l.S 


49. 


0 


39. 1 


11.7 


1.8 


30. 


6 


54.4 


12.4 


1.5 


39. 


2 


45.4 


12.2 


1.6 


30. 


9 


53 .7 


10.9 


2.5 


42. 


7 


43 . 1 


12.2 


1.7 


35. 


0 


49 . 6 


10.7 


2.0 


32. 


6 


53 . 2 


12.0 


2.2 


34 . 


1 


50. 1 


13. 0 


1.7 


28. 


1 


55.7 


11.5 


1.6 


28. 


8 


56 . 5 


11.4 


1.6 


48. 


4 


37.2 


11.1 


2.0 


57. 


2 


28 . 4 


11.1 


1.4 


26. 


1 


59.7 


11.5 


1.3 


21. 


5 


63 . 8 


9.3 


1.6 


47. 


2 


40 . 2 


12.2 


1.6 


34. 


0 


50.6 


9.4 


2.2 


36. 


8 


50.2 


8.9 


1.5 


27. 


7 


60.7 


10.6 


2.0 


43 . 


1 


44.3 


10.1 


1.6 


41. 


8 


45.0 


10.5 


1.7 


33. 


7 


52.7 


7.6 


1.6 


29. 


7 


59.4 
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TA3LZ \1 (cont'd) 

OIL COMPOSITION (%) 









L OLEI 


LINO 


ROW NO. -Ear 


16 




1; 


0 


18 


:1 


18 


:2 


03908752-220 


11 


.5 


1. 


5 


47 


.7 


37. 


.9 


-221 


11 


.4 


2. 


1 


32 


.9 


52. 


2 


-222 


11 


.9 


2. 


4 


33 


.9 


50. 


3 


-223 


12 


.0 


1. 


8 


46 


.6 


38. 


2 


-224 


11 


.8 


1. 


8 


39 


.3 


45. 


7 


-225 


9 


.4 


1. 


9 


33 


.9 


53. 


3 


-226 


11 


.7 


1. 


8 


44 


.7 


40. 


3 


-227 


12 


.2 


2. 


0 


34 


.6 


49. 


7 


-228 


12 


.2 


1. 


8 


26 


.1 


58. 


4 


-229 


12 


.2 


1. 


8 


33 


. 6 


51. 


0 


-230 


11 


.6 


1. 


5 


33 


.8 


51. 


7 


-231 


13 


.7 


2. 


0 


42 


.0 


42. 


2 


-232 


13 


.4 


1. 


6 


34 


.5 


49. 


9 


-233 


10 


.2 


1. 


7 


40 


.2 


46. 


4 


-234 


12 


.8 


1. 


8 


28 


.7 


55. 


6 


-235 


11 


.8 


1. 


5 


46 


.8 


38. 


5 


-236 


8. 


.9 


1. 


4 


43 


.1 


45. 


4 
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TABLE 18 

FATTY ACID CONTENT OF OIL FROM 
ONE-HALF KERNEL OF PEDIGREE jl7 HO BCl 



ROW NO. -Ear. Kernel 

03908752-183-. 1 
183-. 2 
183-.3 

10 183-.4 
183-.5 
183-. 6 
1S3-.7 
183-.8 

15 1S3-.9 
183-.10 
183-. 11 
183-. 12 
183-.13 

20 183-.14 
183-.15 
183-.16 
183-. 17 
183-.18 

25" 183-.19 
1S3-.20 
1S3-.21 
1S3-.22 
183-.23 

30 183-.24 
183-.25 
183-.26 
183-.27 
183-.28 

35 183-.29 
183-.30' 
183-.31 
183-.32 ■ 
183-.33 

40 183-.34 
183-.35 



OIL COMPOSITION (%) 

PALM STEA OLEI LINO 

16:0 18:0 18:1 18:2 

9.0 3.1 43.2 44.8 

9.9 2.4 50.4 37.2 

7.8 3.2 48.2 38.8 

7.8 3.3 44.8 42.6 

10.6 3-0 42.8 41.5 

8.4 1.9 46.1 43.6 
8.8 2.2 47.5 41-4 

6.0 2.6 38.6 52.9 
6.8 3.1 24-0 62.3 
6-3 2-5 36.4 54-7 

10.5 2.3 50-8 36-4 

10.1 2.1 64.2 22.9 

6.3 3.0 50.0 40.7 

8.1 2.8 58.0 31.1 
9-2 2.3 40.0 48.6 

6.7 2.4 43.8 47-2 

10.7 2.1 48.6 33.6 

7.5 2.1 51.8 38.3 

8.4 2.6 35.1 54.0 
6.0 1.9 38.5 52.5 

8.4 2.0 39.7 49.8 

8.8 2.6 34.9 52.3 

6.3 2.8 46.8 41.9 

7.5 2.5 60.1 24.5 
- 8.4 2.3 37.6 50.2 

8-0 2.1 45.4 43.1 

8.6 2.8 46.9 40.3 
8.0 2.5 48.4 39.8 

9.7 1.7 40. 0 47.2 

5.4 2.8 67.4 23.2 

5.9 1.9 42.3 48.1 

8.5 2.5 48.5 38.8 
6.3 1.7 26.4 64.0 
5.9 1.6 58.5 32.3 

5.8 1.6 60.7 30.4 
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TA3LE 18 (cont'd) 

OIL COMPOSITION (%) 

PALM STEA OLEI LINO 
HOW NO-Ear. Kernel 16.0 18:0 18:118:2 



03903752-183- 


.36 


7 


.8 


2 


.0 


41 


. 0 


48 


. 6 


183- 


.37 


6 


.2 


2 


.5 


38 


. 1 


50 


.8 


183- 


.38^ 


7 


.9 


2 


.4 


65 


.7 


22 


.3 


183- 


.39 


9 


.4 


1 


.8 


33 


.4 


54 


.0 


183- 


.40 


11 


.1 


2 


.7 


41 


.2 


43 


.7 


183- 


.41 


7 


.7 


1 


.8 


38 


.0 


51 


.2 


183- 


.42 


8 


.6 


1 


.7 


41 


.4 


46 


.5 


183- 


.43 


8 


.5 


2 


.4 


60 


.6 


28 


.5 


183- 


.44 


8 


.4 


1 


.9 


36 


.8 


52 


.8 


183- 


.45 


7 


.4 


1 


.7 


60 


.5 


30 


.4 


133- 


.46 


9 


. 0 


2, 


.3 


40 


.1 


48 


.6 


183- 


.47 


8 


.5 


2. 


.2 


44 


. 1 


43 


.8 


183- 


.48 


9 


.0 


2. 


.2 


62. 


.2 


24 


.5 


183- 


.49 


8, 


.9 


2. 


.0 


48 , 


.1 


39, 


.6 


183- 


.50 


6, 


.8 


3, 


. 0 


51, 


.6 


37, 


.3 


183- 


.51 


6, 


.4 


2. 


.5 


48 . 


.3 


41, 


.3 


183- 


.52 


6, 


.1 


1. 


.9 


60, 


,7 


29, 


.1 


183- 


.53 


9. 


.7 


2. 


.7 


49, 


.0 


37. 


. 5 


183- 


.54 


8. 


,0 


2. 


,9 


48. 


,2 


39. 


. 5 


183-, 


.55 


7. 


,1 


2. 


,4 


50. 


,7 


38. 


.3 


183-, 


.56 


5. 


,9 


2. 


,6 


35. 


,0 


55 . 


,1 


183-, 


.51^ 


7. 


,1 


1. 


,9 


65. 


,3 


24. 


,0 


183-, 


.58 


10. 


,0 


1. 


,9 


37. 


,5 


49. 


.1 


183-. 


.59 


10. 


5 


2. 


7 


42. 


, 6 


42. 


,9 


183-. 


,60 


9. 


2 


1. 


9 


44. 


, 3 


42. 


,6 


183-. 


, 61 


8. 


5 


2. 


3 


47. 


.1 


40. 


,3 


133-. 


, 62 


8. 


2 


2. 


0 


35. 


4 


52. 


9 


183-. 


,63 


8. 


2 


1. 


9 


46. 


1 


42. 


4 


1S3-. 


64 


5. 


6 


2. 


0 


49. 


9 


41. 


0 


183-. 


. 65 


8. 


8 


2. 


2 


34. 


5 


54. 


6 


1S3-. 


66 


6. 


2 


1. 


5 


35. 


7 


54. 


6 


183-. 


67 


5 . 


8 


2. 


8 


30. 


2 


59. 


8 


1B3-. 


68 


7. 


5 


1. 


7 


59. 


8 


29. 


8 


183-. 


69 


10. 


1 


1. 


8 


48. 


4 


37. 


2 


183-. 


70 


8. 


6 


2. 


6 


62. 


9 


24. 


4 


183-. 


71 


7. 


6 


1. 


5 


39. 


0 


50. 


3 


183-. 


72 


6. 


0 


1. 


7 


53. 


2 


37. 


6 


183-. 


73 


8. 


6 


2. 


1 


32. 


5 


54. 


3 


183-. 


74 


10. 


7 


3 . 


1 


43. 


7 


41. 


6 


183-. 


75^ 


7. 


4 


2. 


9 


67. 


9 


20. 


0 


183-. 


76 


9. 


5 


3. 


6 


39. 


2 


47. 


7 


183-. 


77 


7. 


7 


2. 


3 


45. 


4 


42. 


8 


183-. 


78 


8. 


2 


2. 


3 


36. 


7 


51. 


1 


183-. 


79 


8. 


7 


2. 


f. 


39. 


3 


48. 


4 


183-. 


80^ 


9. 


0 


3. 


4 


66 . 


0 


20. 


1 



TABLE 18 (cont'd) 



ROW NO. -Ear. Kernel 



03903752-77.63 



-77.66 
-11 .61 
-11 .IB 



OIL COMPOSITION (%) 



PALM 


STEA OLEI 


LINO 


16.0 


18:0 18:1 


18:2 


S.5 


2.2 67.2 


19.9 


9.3 


2.1 66.0 


21.2 


7.4 


2.3 66.0 


23.1 


8.0 


2.3 65.3 


23 .9 



EXAMPLE 11 
Development of High Oleic Corn Line 
Using M50-1 as the Recurrent Parent 

In another einbodiiEient to the present invention, one 
backcross was made to elite parent M50-1 to incorporate 
a higher percentage of the elite germplasm characteris- 
tics of M50-1, while retaining the high oleic acid 
trait. 

High oleic acid corn line 85-205-21 was crossed 
with M50-1. M50-1 is a proprietary line of Jacques Seed 
Company, Prescott, Wisconsin, developed from [43-llS 
(43-103-4 X 43-llS)], The background of 35-205-21 is 
described in Example 2. 

The M50-1 x (S5-205-21) cross was backcrossed to 
elite line M50-1. Individual SI ears derived from this 
backcross were selected, and five kernel bulks from each 
ear were assayed using the GLC method previously des- 
cribed. As shown in Table 19, kernel 48 of ear 8 had 
an oleic acid value of 68.4%, and kernel 53 of ear 2 had 
an oleic acid value of .63.8%. All kernels shown in Table 
19 are either backcrossed to the H50-1 parent as des- 
cribed above or further selfed to produce elite lines. 



TABLE 19 



FATTY ACID CONTENT OF OIL FROM 
ONE-KALF KERIJEL OF PEDIGREE HSO-l^HO BCl 



OIL COMPOSITION (%) 



ROW NO.- Ear. Kernel 



PALM 
16:0 



STEA OLEI LINO 
18:0 18:1 18:2 




10.1 
10.7 
9.8 
9.7 
10.5 
11.4 



3.3 
2.6 
2.9 
2.8 
2.5 
2.4 



66.9 
65.7 
68.8 
66.7 
65.3 
66.3 



IS.l 
2S.4 

r :• 

29.4 
20.8 
18.6 



01950630-8.9 



-8.12 
-3.17 
-8.48 
-3.90 



8.8 
8.5 
10.2 
8.5 
8.6 



2.2 
2.0 
2.0 
2.0 
2.2 



66.5 
67.3 
66.3 
68.4 
66.7 



21.1 
21.0 
20.6 
19.9 
21.0 



By following the procedures described in Examples 
5-11 and using any commercially acceptable elite corn 
line, high oleic acid corn lines are obtained having a 
mean oleic acid content greater than 45%. 



simultaneously with the backcrossing procedures of 
Examples 5-11, whereby elite endosperm lines are being 
converted to high oleic acid genotypes, another back- 
cross procedure is employed to convert MC74-41, PA91, 
J17, MC731, MC75-103 and MC851 to waxy endosperm geno- 
types. The latter backcross procedure comprises the 
following steps: (1) crossing the elite (recurrent) 
normal endosperm parent to the waxy (donor) parent, 
yielding Fl seed; (2) backcrossing the Fl to the 
recurrent parent; (3) growth and self-pollination of the 
BCl progeny; and (4) after harvest of the mature seed, 



EXAMPLE 12 



Development of High 
Oleic Acid Waxv Corn Lines 
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identification of waxy kernels which then become the 

seed for the next backcross to the normal, recurrent 

parent (steps two and three above) . 

some of the high oleic acid seed from Examples 5- 
5 11 are used in backer ossing progeny in which the waxy 

parents, converted from normal to waxy kernel endosperms 

by the above procedure, become the recurrent parents. 

For example, waxy PA91 is used as the recurrent parent 

in a backcrossing procedure with the high oleic line 
10 produced in Example 5. Since only waxy, high oleic 

seeds are the desired product, a four-fold population 

size is necessary since the waxy allele is recessive. 

in other words, only one-fourth of the high oleic 

recoveries will have waxy endosperms. 
15 Normally three to five backcrosses are sufficient 

to recover the phenotype of the recurrent parent in a 

plant that produces waxy kernels. 

While the invention has been disclosed in this 
patent application by reference to the details of 

20 preferred embodiments of the invention, it is to be 
understood that this disclosure is intended in an 
illustrative rather than in a limiting se.nse, as it is 
contemolated that modifications will readily occur to 
those skilled in the art, within the spirit of the 

25 invention and the scope of the appended claims. 



VTHAT IS CIAIMED IS : 



1. A corn seed having an oleic acid content of at 
least 65% by weight relative to the total fatty 
acid content of said seed. 

2. The corn seed according to claim 1, wherein said 
oleic acid content is between about 68% and 70% by 
weight. 

3. The corn seed according to claim 1, wherein s d 
oleic acid content is between about 70% and 74% by 
weight. 

4. The corn seed according to claim 1, wherein said 
oleic acid content is between about 74% and 78% by 
weight. 

5. The corn seed according to claim 1, wherein said 
oleic acid content is between about 78% and 82% by 
weight. 

6. The com seed according to claim 1, wherein said 
oleic acid content is greater than about 82% by 
weight. 

7. A com plant that produces seeds having a mean 
oleic acid content of at least 55% by weight 
relative to the total fatty acid content of said 
seeds. 

8. The corn plant according to claim 7, wherein said 
plant displays, a wa>:y phenotype, 

9. The corn plant according to claim 7, wherein said 
plant displays an amy lose extender phenotype. 



The ccrn plant according to claim 7, wherein said 
plant displays a GAl-S (super gametophyte factor) 
phenotype. 

The corn plant according to claim 7, wherein said 
plant is a hybrid. 

The corn plant according to claim 11, wherein said 
hybrid displays a waxy phenotype. 

The corn plant according to claim 11, wherein said 
hybrid displays an amylose extender genotype. 

The corn plant according to claim 11, wherein said 
hybrid displays a Gal-S (super gametophyte factor) 
genot\T:e. 

The corn plant according to claim 7, wherein said 
mean oleic acid content is between about 55% and 
60% by weight. 

The corn plant according to claim 15, wherein said 
plant is a hybrid. 

The corn plant according to claim 7, wherein said 
mean oleic acid content is between about 60% and 
65% by weight. 

The corn plant according to claim 17, wherein said 
plant is a hybrid. 

The corn plant according to claim 7, wherein at 
least some of said seeds, when germinated, grow 
into plants that also produce seeds having a mean 
oleic acid content of at least 55% by weight 
relative to the total fatty acid content of said 
seeds. 



A corn plant that produces seeds having a mean 
oleic acid content of at least 65% by weight 
relative to the total fatty acid content of said 
seeds. 

The corn plant according to claim 20, wherein said 
plant is a hybrid. 

The corn plant according to claim 20, wherein said 
mean oleic acid content is between about 70% and 
75% by weight. 

The corn plant according to claim 22, wherein said 
plant is a hybrid. 



The corn plant according 
mean oleic acid content 
8 0% by weight. 

The corn plant according 
plant is a hybrid. 



to claim 20, wherein said 
is between about 75% and 

to claim 24, wherein said 



The corn plan'^ according to claim 20, wherein said 
mean oleic acid content is greater than about 80% 
by weight. 

The corn plant according to claim 26, wherein said 
plant is a hybrid. 

A com variety characterized by kernel bulks having 
a mean oleic acid content of at least 55% by weight 
relative to the total fatty acid content of said 
seeds . 

A corn variety characterized by seeds that have an 
oleic acid content of at least 55% relative to the 
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total fatty acid content of the seeds, said variety 
being true breeding for said oleic acid content- 

The corn variety according to claim 29, wherein 
said mean oleic acid content is between about 55% 
and 60% by weight- 

The corn variety according to claim 29, wherein 
said mean oleic acid content is between about 60% 
and 65% by weight. 

A corn variety characterized by kernel bulks having 
a mean oleic acid content of at least 65% by weight 
relative to the total fatty acid content of said 
seeds • 

The corn variety according to claim 22, wherein 
said mean oleic acid content is between about 65% 
and 70% by weight. 

The corn variety according to claim 32, wherein 
said mean oleic acid content is between about 7 0% 
and 75% by weight. 

The corn variety according to claim 32, wherein 
said mean oleic acid content is between about 75% 
and 80% by weight. 

The corn variety according to claim 32, wherein 
said mean oleic acid content is greater than 8 0% by 
weight. 

The corn variety according to claim 29, wherein 
said variety is a waxy variety. 

The corn variety according to claim 29, wherein 
said variety exhibits an amylose extender genotype. 



The corn variety according to claim 29, wherein 
said variety exhibits a Gal-S (super gametophyte 
factor) genotype. 

A corn variety characterized by single seeds that 
have an oleic acid content of at least 65% relative 
to the total fatty acid content of said seeds. 

The corn variety according to claim 40, wherein 
said variety is true-breeding for a high oleic acid 
phenotype • 

The corn variety according to claim 41, wherein 
said mean oleic acid content is between about 68% 
and 7 0% by weight. 

The corn variety according to claim 41, vrherein 
said mean oleic acid content is between about 70% 
and 74% by weight. 

The corn variety according to claim 41, wherein 
said mean oleic acid content is between about 74% 
and 78% by weight. 

The corn variety according to claim 41, wherein 
said mean oleic acid content is between about 78% 
and 82% by weight. 

The corn var zy according to claim 41, wherein 
said mean ole^c acid content is greater rnan 82% by 
weight. 

The corn variety according to claim 41, wherein 
said variety is a waxy variety. 



The corn variety according to claim 41, wherein 
said variety comprises an amylose extender 
genotype. 

The corn variety according to claim 41, wherein 
said variety comprises a Gal-S (super gametophyte 
factor) genotype - 

A Zea mavs L. seed product consisting of a substan- 
tially homogeneous assemblage of corn seeds which 
has a mean oleic acid content of at least 55% by 
weight relative to the total fatty acid content of 
said seeds. 

The seed product according to claim 50, wherein 
said mean oleic acid content is between about 55% 
and 60% by weight. 

The seed product according to claim 50, wherein 
said mean oleic acid content is between about 60% 
and 65% by weight. 

A Zea mavs L. seed product consisting of a substan- 
tially homogeneous assemblage of corn seeds which 
has a mean oleic acid content of at least 65% by 
weight relative to the total fatty acid content of 
said seeds. 

The seed product according to claim 53, wherein 
said mean oleic acid content Is between about 70% 
and 75% by weight. 

The seed product according to claim 53, wherein 
said mean oleic acid content is between about 7 5% 
and 80% by weight. 



wo 92/01367 



PCT/US9 1/0462 
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56. The seed product according to claim 53, wherein 
said mean oleic acid content -,s greater than 80% by 
weight. 

57. A commercially acceptable corn variety charac- 
5 terized by kernel bulks having a mean oleic acid 

content of at least 45% by weight relative to the 
total fatty acid content of said seeds. 



58. The corn variety according to claim 57, wherein 
said mean oleic acid content is between about 4 5% 
10 and 50% by weight. 



59. The corn variety according to claim 57, wherein 
said mean oleic acid content is between about Z^i 
and 55% by weight. 

60. A commercially acceptable corn variety charac- 
15 terized by kernel bulks having a mean oleic acid 

content of at least 55% by weight relative to the 
total fatty acid content of said seeds. 



61, The corn variety according to claim 60, wherein 
said mean oleic acid content is between about 60% 

2 0 and 65% by weight. 

62. A commercially acceptable corn variety charac- 
terized by kernel bulks having a mean oleic acid 
content of at least 65% by weight relative to the 
total fatty acid content of said seeds. 



25 



The corn variety according to claim 62, wherein 
said mean oleic acid content is between about 70% 
and 75% by weight. 



wo 92/01367 



PCr/US9 1/04626 



10 
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64. The corn variety according to claim 62, wherein 
said mean oleic acid content is between about 75% 
and 30% by weight. 

65. The corn variety according to claim 62, wherein 
said mean oleic acid content is greater than about 
80% by weight. 

66. A commercially acceptable com hybrid plant charac- 
terized by kernel bulks having a mean oleic acid 
content of at least 4 5% by weight relative to the 
total fatty acid content of said seed. 



67. The corn hybrid plant according to claim 66, 

wherein said mean oleic acid content is between 
about 45% and 50% by weight. 

63. The corn hybrid plant according to claim 66, 

1^5 wherein said mean oleic acid content is between 
about 50% and 55% by weight. 

69. A ccinmercially acceptable corn hybrid plant charac- 
terized by kernel bulks having a mean oleic acid 
content of at least 55% by weight relative to the 

20 total fatty acid content of said seed. 

70. The corn hybrid plant according to claim 69, 
wherein said mean oleic acid content is between 
about 60% and 65% by weight. 



71, A commercially acceptable corn hybrid plant charac- 
terized by kernel bulks having a mean oleic acid 
content of at least 65% by weight relative to the 
total fatty acid content of said seed. 
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72- The corn hybrid plant according to claim 71, 
wherein said mean oleic acid content is between 
about 70% and 75% by weight, 

73, The corn hybrid plant according to claim 71, 
5 wherein said mean oleic acid content is between 

about 75% and 8 0% by weight - 

74, The corn hybrid plant according to claim 71, 
wherein said mean oleic acid content is greater 
than about 80% by weight, 

10 75. A commercially acceptable hybrid corn plant having 
an oleic acid content of at least 65% by weight 
relative to the total fatty acid content of said 
seed, said seed being the product of cross between 
(A) a first parent from a corn variety that is true 

15 breeding for said oleic acid content and (3) a 

second parent from a second corn variety. 

76. A hybrid corn plant according to claim 75, wherein 
said second corn variety is true breeding for said 
oleic acid content. 

20 77. A corn oil having a mean oleic acid content of at 
least 55% relative to the total oil which has been 
extracted from a substantially homogeneous assem- 
blage of corn seeds having a mean oleic acid 
content of at least 55% by weight relative to the 

25 total fatty acid content of said seeds. 

7S, The corn oil according to claim 77, wherein the 
mean oleic acid content is between 55% and 60%. 



79. The corn oil according to claim 77, wherein the 
mean oleic acid content is between 60% and 65%. 
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A corn oil having a mean oleic acid content of at 
least 65% relative to the total oil which has been 
extracted from a siibstantially homogeneous assem- 
blage of corn seeds having a mean oleic acid 
content of at least 65% by weight relative to the 
total fatty acid content of said seeds. 

The corn oil according to claim 80, wherein the 
mean oleic acid content is between 70% and 75% • 



82 • The corn oil according to claim 80, wherein the 
mean oleic acid content is between 75% and 8 0%. 

83. The corn oil according to claim 80, wherein the 
mean oleic acid content is greater than about 82%. 



Id 



20 



25 



S4. A method for producing high oleic acid corn 
material, comprising the steps of: 

(A) obtaining a plurality of corn seeds 
having a mean oleic acid content of at least about 
45% to about 59%; 

(B) growing out said plurality of corn seeds 
to obtain a population of corn plants; 

(C) intermating plants ■ comprising said 
population to produce first seeds; 

(D) subjecting said first seeds to selection 
based on oleic acid content, such that a predeter- 
mined upper percentage of said first seeds, 
relative to oleic acid content, is retained and 
plants growTi from said upper percentage of seeds 
are intemated to produce second seeds; 

(E) with said second seeds obtained, repeat- 
ing steps (B) , (C) and (D) at least once, whereby 
plants producing seeds that have a mean oleic value 
of at least 55% by weight are obtained. 
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es. A method according to claim 84, wherein said upper 
percentage of seeds is about 10%. 
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